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JULY 17 — THE DAY OF THE METALLURGIST 


Translated from Metallurg, No. 7, pp. 1-4, July, 1960 


The metallurgists of our country are greeting their 
holiday, the Day of the Metallurgist, with great labor 
enthusiasm. The plan for the first year of the Seven- 
year Plan has been completed ahead of time. The 
country has obtained additional thousands of tons of 
cast iron, steel and rolled iron. The work:is also pro- 
ceeding successfully this year. Many metallurgical 
enterprises have exceeded the plan considerably for 
four months. 

The introduction of new capacity in the production 
of metal is one of the basic conditions for fulfillment 
of the Seven-year Plan ahead of time. This year mighty 
blast-furnaces will be put in operation, among them 
those atthe Alchevsk, Krivoi Rog, and Karandinsk 
factories, large-scale open hearth furnaces at the 
Cherepovetsk Metallurgical Plant and seven rolling 
mills, three of them sheet rolling mills. At the Mag- 
nitogorsk Metallurgical Combine in December, 1960 
the first series of continuous sheet rolling mills model 
2500 will be started up. In March of this year work 
began on a model 2800 sheet rolling mill at the 
Orsk-Khalilovsk Combine. The construction of a 
second series of 2800/1700 sheet rolling mills is being 
completed at the Cherepovetsk Plant. 

The letter of the Central Committee of the Party 
on the economical expenditure of ferrous metals in the 
national economy was an important step in the develop- 
ment of our industry, All the progressive collectives 
of the country responded to that letter. The Dzer- 
zhinskii sheet rolling mill operators, the tube rolling 
mill operators of the Pervoural'sk new tube plant, the 
metallurgists of the "Elektrostal” and “Krasnyi Oktyabr'® 
works and many other workers are searching for new 
reserves in the ferrous and nonferrous metals industries, 
thus making a worthy contribution to the struggle for 
successful fulfillment of the Seven-year Plan. 

A brilliant form of unselfish service to the business 
of building up communism is the noble example of 
senior wire-drawing machine operator Valentina 
Gaganova. The steel workers of our country have taken 
up with enthusiasm this remarkable undertaking. 

The best steel founders of the "Dneprospetsstal’ ®, 
D. Galushko, F. Chistyakov, the foreman of the open- 
hearth furnace works of the Dzerzhinskii plant, 

V. Golubitskii, the team leader of the coupling threaders 

at the foundry of the Taganrog V. Gaiduk factory and 

the steel founder of the "Krasnyi Oktyabr’,” Hero of 
Socialist Labor A. Serkov, have transferred to lagging 


teams so that, using their experience and know-how, 
they can raise those teams to the level of the leaders. 

That remarkable movement of our day, compe- 
tition for the title of "Team of Communist Labor"’, has 
also not passed by the steel workers. 

Hundreds and thousands of steel workers are 
competing for this high title, constantly raising and 
improving their productive and cultural level, intro- 
ducing new technique and advanced technology and 
continually increasing the productivity of the aggre- 
gates. 

The celebration of the Day of the Metallurgist 
coincides this year with a significant event in the life 
of our country. The Plenum of the Central Committee 
of the Communist Party of the Soviet Union begins its 
work July 13, 1960. The collectives of the metallur- 
gical enterprises are assuming socialist obligations in 
honor of the July Plenum. In these obligations there is 
expressed a sincere striving of our steel workers to 
gladden the Communist Party by increasing the output 
of metal. 

Workers, engineers, technicians and employees of 
the Magnitogorsk Metallurgical Combine are pledging, 
in a socialist competition in honor of the coming 
Plenum, to produce in May and June 14,000 tons of ore, 
15,000 tons of agglomerate, 2,000 tons of cast iron, 
9.000 tons of steel and 3,000 tons of rolled iron above 
the plan. 

Metallurgists of the “Krasnyi Oktyabr’” and 
"Zaporozhstal' factories of the Kuznets Metallurgical 
Combine and many other metallurgical enterprises 
have taken on increased obligations. 

The Party and the government highly value the 
unselfish work of the metallurgists of our country. The 
May 28 Decree of the Presidium of the Supreme 
Council of the USSR conferred the title of Hero of 
Socialist Labor upon innovators in production and 
leaders in the competition for the title of team and 
shock-worker of communist labor. Among these were 
the metallurgists A. I. Volkov, senior rolling mill 
operator of the "Zaporozhstal'" Factory; A. V. Dza- 
mashvili, foreman of the blast furnace works of the 
Zakavkaz Metallurgical Plant; A. D. Morogov, steel 
founder of the Nizhne-Tagil'sk Metallurgical Combine; 
S. Nurutdinov, foreman of the rolling mill works of 
the Uzbek Metallurgical Factory; D. S. Obydennyi, 
senior rolling mill operator of Works No. 2 of the 
Lys'vensk Metallurgical Factory; and V. F. Pil'tyai, 


steel founder of open-hearth furnace works No. 3 of 
the Magnitogorsk Metallurgical Combine. 

The steel workers of our country are responding 
with unselfish creative labor to the needs of the 
Party and the government. New thousands of tons of 
over-quota cast iron, steel and rolled iron are a great 
contribution to the further reinforcement of the eco- 
nomic power of our country and one more step toward 
the speeded-up building of communism. 


METALLURGISTS IN THE STRUGGLE FOR THE SAVING 
OF METALS 


Kuznets Workers Fulfill Assumed Obligations 

The economical and efficient utilization of metal 
is one of the most important sources of increase in 
output of finished production in the enterprises of our 


country, the source of a rise in the material well-being 
of workers, 


Metal must be saved primarily where it is made. 
Therefore the task of metallurgists is that every ton of 
finished rolled iron consumes as little cast iron, steei, 
ferrous alloys and metal charges as possible. 

There are many ways to save metal in the process 
of its production: reducing the input of metal charges, 
reducing waste and trimming,and increasing the output 
of first grade product. The efficient maintenance of 
technology, better utilization of aggregates and an 
economical approach to business thrift, rationalization 
and sharp thinking at every working place, in every 
segment of the metallurgical industry — these are the 
ways to attain that end, 

Kuznets workers have in past years obtained rather 
good technical-economic indices in the production of 
metal. In 1959 there were produced in the combine, 
above the plan, tens of thousands of tons of cast iron, 
steel and rolled iron; the input of metal alloy per ton 
of steel was 1.074 ton and the input of metal was 
1.264 ton per ton of finished rolled iron. 

The collective is working successfully and in 1960 
after only four months has already produced thousands 
of tons of cast iron, steel and rolled iron above the 
plan. 

In discussing the results of the work done by the 
plants in 1959 it was mentioned that we still have inter- 
nal reserves for increasing the output of metal for 
greater economy, of lowering the charge coefficients 
and reducing waste. 

Many collectives of the plants have assumed in 
1960 increased socialist obligations in the saving of 
metal. On the basis of these obligations the forge 
operators have appealed to the collectives of all metal- 
lurgical enterprises of our country to organize com- 
petition for further saving of ferrous metals and increase 
in the output of metal. 

On the basis of these obligations concrete measures 
were established at each plant and discussed at meetings 
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of collectives of shifts, sections and aggregates. 

The constantly active production conferences of 
many plants have talked over the situation in the 
saving of metal at each plant and introduced new 
proposals on this question. 

At the General Factory Production Conference held 
May 13, a number of suggestions for saving of metal 
were adopted. 

The blast furnace operators deserve much credit 
in the matter of saving metal. It was mentioned 
earlier at meetings of the workers that during turning 
of the scoop an overflow of impure cast iron was 
permitted, the furnaces released slag into the scoop 
with cast iron and there were large losses in pouring. 

Now, thanks to careful control of the discharge, 
the quantity of slag in the cast iron has been reduced. 

As a result of better organization of work in 
discharging, and likewise of the harmonious and careful 
work of trenchmen Zherebtsov, Zakharov, foremen 
Khisamov and Sukhoplechev and pouring chief Rozhkov, 
losses of cast iron in pouring have been reduced by 
1.2 to 0.7%, As a result 350 tons of metal were saved 
in April alone of this year. 

Steel smelters have obligated themselves to reduce 
rejected metal by 0.53 to 0.44%, After four months 
rejected material in the open-hearth plants was reduced 
by from 0,36 to 0.4%, 

The collectives of the furnaces supervised by 
foremen Nikitin, Chupin, and Fomin are working ex- 
cellently and they have completely eliminated in- 
traplant spoilage. In comparison with last year, Chupin's 
team has reduced the total scrap by 34% and Fomin's 
by 68%, 

Great work in saving metal is being done by the 
collective of the medium-grade plant (plant manager 
Frolov and chairman of the plant committee Sherstkov). 

By utilization of clever cutting the rolling mill 
operators have rolled an additional 2190 tons of balls 
and produced by cold rolling 800 tons of thin plate bands. 

The rolling mill operators have successfully become 
acquainted with the production of lightened profiles. 
The output of No. 14, 16, and 18 lightened U-bars and 
No. 14, 16, and 19 beams has already been mastered. 

A saving of 12 to 20% by weight is attained on each 
profile. There has been much difficulty in mastering 
lightened profiles, but now the rolling mill operators 
are proud of the successes obtained — the basic difficul- 
ties are now past. 

The collective of mill No. 500 alone contributed 
to the country an additional 320,000 linear meters due 
to mastering the rolling of lightened profiles. Much 
labor, initiative and persistence has been shown by 
rolling mill operators Maksimov and Makagonov, fore- 
man of mill 500 Sofroshkin, senior mill foreman 
Ryabtsev and senior foreman of the rolling mill work- 
shop Rakipov in mastering lightened profiles and in the 


transfer of experience. No less success in this area 
Was attained by the collective of the rail-structural 
works, which in four months produced an additional 
531,000 linear meters of rolled iron. The rolling 

mill operators obligated themselves, as regards pro- 
duction of lightened profiles, to assure the national 
economy additional production of 2.5 million linear 
meters of girders and U-beams. In only four months 
831,000 linear meters have been produced. All this 
shows that the rolling mill operators are firmly keeping 
their word. 

The collective of the rail-structural works obligated 
themselves to increase the output of first-grade rails 
by 95.5%, In four months the output of first-grades al- 
ready amounts to 95.8%, 

The production of semimild steel is providing con- 
siderable savings. In 1959, steel workers of the plant 
melted 25,000 tons of such metal. In 1960 the steel 
founders of the plant have poured 80,000 tons of semi- 
mild steel, saving 4,000 tons of metal in doing so. In 
four months the steel founders of the two open-hearth 
furnaces have poured 16,500 tons of semimild steel. 

A large amount of waste products of rolling mill 
production (trim and offsizes, for example) previously 
was not made use of. The rolling mill operators 
undertook in 1960 to transfer to the marketing organi- 
zation 50,000 tons of metal. In four months they have 
already produced 14,000 tons. The working of cinder 
dumps has been considerably reinforced and the recovery 
of scrap from them increased. In the increased obli- 
gation to recover from cinder dumps 60,000 tons of 
scrap in 1960, 30,000 tons have already been recovered 
in the first four months. 

An important reserve in increasing the output of 
metal is better utilization of scrap and collection of 
metal fragments. The collectives of the plants and 
enterprises of the combine are actively included in this 
work, and have assumed the obligation of collecting 
50,000 tons of metal fragments in 1960. The Young 
Communists of the combine have undertaken to 
collect 10,000 tons of scrap metal. 

Railroad men and repairmen are using metal which 
previously was irrevocably lost. Much metal was 
carried out with rubbish to the dump; thousands of tons 
of scrap are now buried there. The railroad workers 
decided not to allow a single ton of metal to be carried 
out with the rubbish. 

They fulfilled their obligation in a business-like 
way. The team of communist labor of excavation 
No. 38 began to follow carefully the dumping of 
rubbish. In only two months (March and April) senior 
machinist Sgibnev and machinists Alekseenko, Kolesnik, 
and Grigor’ev collected 118 tons of metal. 

In four months 19,100 tons of metal loam were col- 


lected for credit to the obligation. 
But in a great and important work in the saving of 
metals there are still more reserves. 


The matter has 


just begun. Not all collectives have been included 
in the campaign for saving metal to the same active 
extent. The workers of the Kuznets Metallurgical 
Combine, in reply to the resolution of the Fifth Session 
of the Supreme Council of the USSR with regard to the 
cancellation of income tax and accomplishment of the 
transition to the seven and six-hour working day, and 
likewise in honor of the July Plenum of the Central 
Committee of the Communist Party of the Soviet 
Union, have reviewed their socialist obligations and 
are seeking new reserves for increasing the output of 
metal, 

Rolling mill operators have undertaken to fulfill 
their previously assumed obligation by the day of the 
opening of the Plenum of the Central Committee and 
to produce by the end of the year just as much more 
rolled iron, 

Steel founders have reviewed their obligations and 
decided to pour 50,000 tons of high-quality steel above 
the plan this year, instead of 34,000 tons. 

The saving of metal is a very important condition 
for the fulfillment of the socialist obligations undertaken 
in the production of metal in excess of the plan. 


A. P. Egorichev, 

Chairman of the Managing 
Committee, Kuznets Metal- 
lurgical Combine 


Following Up Journals and Addresses 

The correct and economical consumption of raw 
material is one of the basic factors for the successful ful- 
fillment of the Seven-year Plan. Therefore the struggle 
for the saving of metal should become a vital matter 
to all workers and employees of metallurgical enter- 
prises. This is true because every ton of metal saved 
means new machine tools, machines and mechanisms 
for the national economy. 

At the fifth congress of the trade union of the 
metallurgical industry, held in mid-May of this year, 
the speakers discussed methods of saving ferrous metals. 

In the report of the chairman of the central com- 
mittee of the trade union, V. A. Podzerko, what the 
loss of ferrous metals costs the state was shown. Spoilage 
in ferrous metallurgy alone has inflicted a loss of more 
than a billion rubles on the state. 

"If we were to cut losses by only 10%, it would give 
the country over a half-million tons of iron,” said 
V. B. Khlebnikov, vice-chairman of the State Planning 
Commission of the USSR and delegate to the congress, 
in his appearance at the congress. 


All these statistics show convincingly how much 
additional metal the metallurgists can produce. 

In March, 1960, the Kuznets metallurgists asked 
the workers of the metallurgical industry to organize 
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socialist competition for the economical charging of 
cast iron, ferrous alloys, metal charges, and steel per 
ton of finished rolled iron. The words of the Kuznets 
workers were not in vain, A delegate to the congress, 
vice-chairman, A. P. Egorichev, chairman of the 
managing committee of the trade union of the Kuznets 
Metallurgical Combine, informed the congress that 

a collective of the Combine had in four months of 
1960 obtained a reduction in scraps of more than 15%, 
Striving to greet the July Plenum of the Central 
Committee of the Communist Party of the Soviet 
Union worthily, the Kuznets metallurgists have reviewed 
their socialist obligations and decided to seek new 
reserves for increase in metal production. The appeal 


of the Kuznets workers has been taken up with enthusiasm 


in the metallurgical enterprises of the south, the Urals 
and Siberia. The collective of the Pervoural'sk tube 
plant has undertaken, along with saving metal, to carry 
on an unyielding struggle for reduction in costs of 
production. 

On May 13, 1960, there was published in the pages 
of "Sotsialisticheskii Donbass" (Socialist Don Basin) a 
letter from the collective of a shift of mill 350-2 of 
rolling mill No. 2 of the Makeevka Kirov Metallurgical 
Plant. 

Having entered into competition for the title of 
collective of communist labor, the Makeevka rolling 
mill operators have reviewed and changed a great 
deal in their work. At present, having attained high 
productivity of the mill very speedily, they have very 
high indices for the quality of production, But the 
Makeevka metallurgists do not consider what they have 
attained as the limit and are taking steps which will 
permit in the near future improvement of today's 
indices, “Starting with this letter," they write, “we 
propose to open up a great campaign for improvement 
in the quality of production in metallurgical plants and 
to declare a constant battle with waste. If every worker, 
technician and engineer is filled with consciousness 
of this need, he will be an active participant in the 
campaign, our native land will obtain many additional 
thousands of tons of metal, and this will make possible 
the successful realization of the grand program outlined 
by the Twenty-first Congress of the Communist Party 
of the Soviet Union."' 

The metallurgists of the Dzerzhinskii plant did not 
lag behind those of Makeevka. Inspired by the historic 
decisions of the Twenty-first Congress of the Communist 
Party of the Ukraine, the collective of the sheet rolling 
works of that plant, after calculating their potential 
and exposing new reserves, obligated themselves to save 
500 tons of metal in the second year of the seven-year 
period. Concrete measures and ways of utilizing existing 
reserves have already been noted; the efficient laying 
out of sheets, the reduction of waste metal, rolling with 
minus tolerances, not permitting damage to work in 


process, etc. And the Dzerzhinskii workers are keeping 
their word, As the magazine "Stalinskoe Plemya® 
(Stalinist Tribe) informs in its May 10, 1960, issue, the 
collective of the Dzerzhinskii factory has actively 
engaged in the struggle to save ferrous metals. A senior 
rolling mill operator of the sheet rolling works, Honored 
Metallurgist of the Ukrainian SSR I, P. Pogorelyi, 
suggested the saving of metal in all sections. They have 
supported this innovation in all sections of the plant. 
The Dneprodzerzhinsk metallurgists have displayed 
much creative initiative in the struggle to save metal. 
In the rail-structural works there remained large pieces 
of metal after the cutting of square items in process. 
Formerly they were sent to be resmelted. Senior fabri- 
cator E, A. Pelikha suggested rolling wire from them, 
which saved 500 tons of metal per year. In April alone 
the rolling mill operators and steel founders of the plant 


’ saved 600 tons of metal. 


The General Committee of the Communist Party 
of the Ukraine has approved the initiative of the 
collective of the sheet rolling works of the Dzerzhinskii 
plant and expressed confidence that plants in the 
industrial enterprises of the region will support the 
sheet rolling mill operators and take an active part in 
socialist competition for the saving of ferrous metals, 
making at the same time a worthy contribution to the 
struggle for successful fulfillment of the tasks of the 
Seven-year Plan. As is also the way in our country, 
the teams of communist labor stand at the fore of any 
patriotic undertaking. It is therefore not astonishing that 
these teams also head the struggle to save ferrous metals. 

The collectives of communist labor of the 
"Zaporozhstal" factory were the first in the region to 
start competition in the delivery of above-plan produc- 
tion from saved materials, and in the first quarter of 
this year produced thousands of tons of steel and rolled 
iron in fulfillment of their obligation. 

The collective of the Petrovsk-Zabaikal'sk metal- 
lurgical plant have responded warmly to the appeal of 
the Central Committee of the Communist Party to 
intensify the struggle to save ferrous metals. "Now, of 
course, there is not a single metallurgist in the plant 
who is not considering, in the manner of a master, how 
to best utilize the experience of the Kuznets combine," 
the magazine "ZabaikaJ'skii Rabochii" (Zabaikal'’ 
Worker) of May 4 wrote. 


The steel founders of the plant have improved the 
technology of steel founding and developed ways of 
reducing waste: new central units for the pouring of 
steels which are now processed in the factory present 
the possibility of obtaining an additional 150-200 tons 
of metal by the reduction of losses even in the present 
year. In the foundry-mechanical works they propose 
to recover from the foundry loam with a magnet the 
spatterings and spills of metal which occur during 
pouring. This will provide an additional five tons of 


| 
of 


metal per month. They also have in mind improving 
the technology of pouring cast iron. 

On the basis of suggestions made by metallurgists 
at the plant, organizational-technical measures will 
be set up which will enable a sharp increase in the 
saving of ferrous metals. 

The Plenum of the Central Committee of the 
Communist Party of the Soviet Union begins July 
13, 1960. Following a tradition of the Soviet people 
of marking outstanding events with new labor victories, 
our metallurgists have actively engaged in a competition 
in honor of the present Plenum 

On May 21, 1960, the magazine "Magnitogorskii 
Rabochii" (Magnitogorsk Worker) published an obligation 
of the workers of the Magnitogorsk Metallurgical 
Combine who are engaged in socialist competition for 
a worthy greeting of the Plenum. In addition to pro- 
ducing ores, agglomerate, cast iron, steel, rolled iron 
and coke above the plan in May and June, they pledge 
themselves to save by the Day of the Metallurgist, 
by reduction of charge coefficients, 10,000 tons of 


The delegation of the Kuznets Metallurgical Combine arrived in Magnito- 


ferrous metals, 7 tons of nonferrous metals, 1.5 tons of 
tin for plating sheet iron and 3 million kilowatt hours 
of electrical energy. 

The collective of the Taganrog Metallurgical 
Factory are obligating themselves to save, by economical 
charging, 2500 tons of metal and 1.5 million kilowatt 
hours of electrical energy against the planned standard, 
to raise the quality of production and to reduce losses 
from spoilage by 25% as against 1959. 

From far Siberia and the gray Urals, sunny Georgia 
and the industrial Pridneprov', from all corners of our 
great mother country, Soviet metallurgists are under- 
taking new achievements and entering upon laborious 
duties in honor of the July Plenum of the Central 
Committee. 

The enthusiasm with which the metallurgists of 
our country have responded to the Kuznets workers and 
to the letter of the Central Committee shows the high 
consciousness of the Soviet people and profound under- 
standing of the importance of so serious a matter as 
the economy of metal. 


gorsk to bring the results of socialist competition for the first quarter of this 
year. In the photograph: Kuznets metallurgists in open hearth furnace 

No. 2 of the Magnitogorsk Combine. From left to right: steel founder of 
the Magnitogorsk Combine and laureate of the Stalin Prize, 1. I. Semenov, 
steel founder of the Kuznets combine A. N. Chichkanakov, senior foreman 
of open hearth furnace No. 2 of the Magnitogorsk combine and Hero of 
Socialist Labor M. P. Artamonov, and foreman of pouring of the Kuznets 
Combine C, Ya, Krasil'nikov exchange opinions about the work of their 


collectives, 


Tass Photoreport 
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FUEL ECONOMY AND SINTER QUALITY 


V. V. Vinogradov 


Chief Engineer,Mundybash Sinter Factory 


The Blast- Furnace Industry 


Translated from Metallurg, No. 7, pp. 5-7, July, 1960 


In connection with the shortage of fine coke, large 
sized coke fractions are used at many sinter factories 
of the USSR to meet fuel requirements. This leads to 
an unsatisfactory use of blast-furnace coke and con- 
siderably raises the fuel cost per ton of sinter. On the 
other hand, fuel costs are on the average 35-45% of all 
expenses when these are broken down. Therefore it 
is of considerable interest to reduce the fuel consump- 
tion and to improve sinter quality at the same time. 

In 1959 at the Mundybash Sinter Factory the 
comparison fuel consumption went down to 56 kg per 
ton of sinter, whereas in 1958 it was 65.7 kg/ton (the 
fuel consumption in ignition is included in these 
figures). 

The charge at the Mundybash Sinter Factory is 
ignited with a furnace stoked with solid fuel by hand 
(chiefly with a coke fraction of 25-10 mm), the area 
of the flame zone of the furnace is about 3 m?, the 
ignition consumption of comparison fuel is 10-11 kg 
per ton of sinter. Consumption of flue dust in 1959 was 
9 kg per ton of sinter (the content of carbon in the dust 
was about 10%). Given an uneconomic ignition method 
and a low flue dust consumption, a comparison fuel 
consumption of 45-46 kg per ton of sinter should be 
considered as the best attainable. 

The carbon content in the charge was about 3% 
in 1959 as compared with 3.3% in 1958. In spite of 
this reduction, the yield of the 5-0 mm fraction after 
testing the sinter in a screen was reduced in 1959 by 
1.1% as compared with 1958. 

How was this achieved? 


The investigations of Prof. V. Ya. Miller and Cand. 


Tech. Sci. D. G. Khokhlov established that the greatest 
influence on the sintering and on the quality of the 
sinter obtained was exerted by the physicochemical 
properties and by the preparation of the components 

of the sinter charge. They showed that the criterion 
reflecting the conditions of sinter formation is the yield 
of sinter products per unit volume of charge. The 
sintering capacity of the charge depends to a large 
extent on the type of iron ore (concentrate). In par- 
ticular, the good sintering capacity of magnetite 
concentrates with a minimum growth of a liquid phase 
during sintering (that is, a reduced carbon content in 
the charge) can be achieved by ensuring an increased 
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iron content in them, a high weight per unit volume, 

a low volatiles content, low moisture capacity, and 
prolonged toughening of the mass with partial oxidation 
of FesO4 to Fe,O3 promoted by finer comminution of 
the concentrates. Measures were therefore taken at 

the factory which resulted in an improvement in the 
physicochemical properties of the concentrates. 

The Mundybash concentration plant treats mag- 
netite ores from the Gornaya Shoriya deposit. Included 
in the composition of the factory are two magnetic 
concentration plants: the old, in which the ores are 
fed into roll crushers and concentrated in drum sepa- 
rators, and the new, where the ores are comminuted 
in ball mills and concentrated on band separators. 

Because of certain changes in the concentration 
scheme, the production capacity of the old concen- 
tration plant was reduced, but that of the new increased; 
this resulted in: 

a) reducing the coarseness of the concentrate from 
the old plant and increasing the iron content in it; 

b) increasing the portion of finely divided con- 
centrate to 55-60% of the total production; 

c) somewhat increasing the average iron content 
in concentrates, although the iron content in the finely 
divided concentrate was decreased (Table 1). 

The basic physicochemical properties of the 
concentrates obtained are shown in Table 1. 

The sinter-charge composition in 1959 was the 
following (in terms of dry weight), %: 

Concentrate, obtained in old plant. ..... 
Concentrate, obtained in new plant....... 

Flue dust 

Limestone....... 

The content of recirculated material in the charge 
was 26%, the carbon content in the recirculated 
material 0.8%, moisture in the charge 5-5.5%, and 
sulfur 0.6%, The particle size composition of the 
charge was; > 8 mm, 4.1%; 3-0 mm, 70.2%. The 
density of the charge was 1.9-1.95 tons/ m*, 


The sinter composition is set out below, %, 
Fe FeO Cao 
SiO, 
13.8 0.052 1.39 


TABLE 1, 


Yield, %, of various fractions, mm 


3 


Concentrate composition, % 


Concentrate 0,5— | 0,3— 
0 


6—3 | 3—1 0,3 


0,15— 
15 | 0,074 | 9,074—0 


FeO | SiO, | CaO} S_ {Losses 


Density, 
tons /m 


27.0 | 33.0 
0,5—7.5 


Old plant 
New plant 


4.5 
han 


35.5 
16.7 | 19.6 | 23.7 | 32.5 


23.9 
25.6 


nh 
D 


TABLE 2. Quality of Sinter Dispatched 


Sulfur con- 


production 
tent in 


Percentage of total 


Percentage of 


Yield of total production 


5-0 mm 


sinter, 
1958 


1959 


fraction after 


1958 
screening , %o 


1959 


0.03 0.6 0.2 
0.04 10.2 8.6 
0.05 38.1 
0.06 36.8 
0.07 12.7 
0.08 1.1 
0.09 0.4 
0.1 0.1 


Less than 29% | 1.9 
29.1-30.0 9.3 34,9 
30.1-31.0 28.3 45.2 
31.1-32.0 47.6 8.1 
32.1-32.5 10.9 
More than 32,5} 2.0 


10.8 


In this way the improvement in the physicochem- 
ical properties of the charge was expressed in the re- 
duction in the coarseness of the concentrate from the 
old plant, the increase in the amount of finely divided 
concentrate in the charge, and the increase in the iron 
content. This made it possible to ensure a high yield 
of sinter products — 1.67-1.71 tons — from one cubic 
meter of charge and consequently the carbon content 
in the charge could be reduced with an increase in 
sinter strength. 

The reduction in concentrate particle size and 
the reduction in the carbon content in the charge 
ensured considerable oxidation of the ferrous oxide 
going into the charge (in the concentrate the FeO 
content was on the average 24.9% and in the sinter 
13.8%); this not only made it possible to strengthen 
the sinter, but also reduced the fuel consumption, since 
the FeO oxidation reaction takes place with evolution 
of heat. 

The following measures also favored a reduction 
in fuel consumption and an improvement in the me- 
chanical strength of the sinter. | 

1. The use of preheating of the sinter charge with 
hot recirculated material: because of the increase in 
the intensity of the sintering process ( a higher tem- 
perature is reached in the layer) this made it possible 
to reduce the carbon content in the charge by 0.5% 


(that is, to save 7 kg of fuel per ton of sinter) without 
impairing the mechanical strength of the sinter. More- 
over, excess moisture is driven off from the charge 
during preheating. 

2. Introducing a preliminary mixing of the charge 
into the equipment's working scheme made it possible 
to improve sintering characteristics considerably. The 
moisture content in the charge without recirculated 
material stood at 9.3% because of the high moisture 
content of the concentrates. The high moisture content 
and the high content of finely divided concentrate in 
the charge therefore makes them viscous and sticky, 
and this greatly impairs the mixing of the charge. 
Before introducing the preliminary mixers, when the 
charge was mixed with the hot recirculated material 
only in one stage (in the mixers before the sinter 
machine) the finely divided concentrate, even at 
concentrations in the charge not greater than 25-35% 
was distributed very unevenly in the layer of the charge 
being sintered. This led toa nonuniform gas-per- 
meability of the charge, to the formation in the mass 
of veins of unsintered fines and consequently, to a 
deterioration in sinter quality and an increase in the 
yield of recirculated material. 

Mixing the charge of high moisture content with 
hot recirculated material in the preliminary mixers 
considerably improves sinter quality and reduces the 
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| | Fe | H,0 
| 
| 55.1 9.01 4.5 1.65 9.1 
|_| 


yield of recirculated material because of the more uni- 
form heating regime and because of the improvement 
in gas-permeability. 


3. Reduction in the amount of recirculated material 


in the charge to 26% achieved by mixing of the charge 
preliminarily with hot recirculated material and also 
by means of weld-deposition on the surface of grating 
bars, as a result of which the increase in the established 
clearance between bars in the period between servicing 
did not exceed 5 mm (from 20 to 25 mm). 

4, Improving the comminution of the coke 
breeze by grinding it in two stages: in a hammer mill 
in a closed circuit with a screening machine, and then 


in a four-roll mill which has been described previously. * 


The average content of the 3-0 mm fraction in crushed 
coke breeze was 94.1% in 1959. 

5. Materials swept away in washing conveyor 
belts, floors and walls in the sinter factory buildings 


were returned to the charge. This measure considerably 


improves working conditions and almost entirely cuts 
out manual adjustment of conveyors, but is accom- 
panied by charge losses. All the charge losses in the 
factory are collected in settling tanks and recovered 
from there with an excavator. They are put back again 
into the charge as a mixture with hot flue dust. 

All this made it possible for the Mundybash Sinter 
Factory in 1959 to reduce the comparison fuel con- 


sumption to 56 kg per ton of sinter (which gave a saving 


of 48 kopeks per ton of sinter) and to do almost entirely 
without the use of the 40-25 mm coke fraction. 


Thus the sinter quality as regards mechanical 
strength and sulfur content was considerably improved 
in 1959 as compared with 1958 (Table 2). 

In this way, saving fuel and improving sinter 
quality simultaneously depend on improving the 
physicochemical properties of the charge-compo- 
nents, using preheating of the charge, improving the 
preparation of the coke-breeze and cutting out fuel 
loss. 

The Mundybash Sinter Factory further is set the 
following problems. 

1. To reduce the coarseness of the concentrate 
in the old plant to 3-0 mm: this will make it possible 
to obtain an iron content in it of up to 56-57%, 

2. To improve the breaking up of coke breeze 
and limestone by reducing the coarseness of these 
materials to 2-0 mm. 

3. To organize the sorting of the sinter according 
to coarseness, material for recirculation being screened 
off with particle size of 6-0 mm. 

4, To improve the ignition of the charge by 
changing over the furnaces to oil. 

These measures will clearly make it possible to 
reduce the carbon content in the charge to 2.5%, to 
improve the strength and lumpiness of the sinter, and 
also its reducibility. 


*Metallurg, No. 3 (1959) [See English translation]. 


BLOWING A BLAST FURNACE WITH 1719 m3 


USEFUL VOLUME 


B. N. Starshinov, N I.Savelov, D. A. Tarasov, 
I. E. Suprun, Ya. S. Gorbanev and S.T. Pliskanovskii 
Translated from Metallurg, No. 7, pp. 7-9, July, 1960 


Charging was commenced in a newly built blast 
furnace on the night of August 28, 1959. The compo- 
sition of the blowing charge is given in Table 1. The 
charge was loaded according to the system OOCCC. At 
16 hours on the 28th of August the furnace was blown 
with a blast pressure of 1.3 atm and a temperature of 
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750-800°. After several minutes the coke in front of 
the tuyeres was ignited, after which the pressure of the 
blast was reduced to 0.5 atm, the blast temperature 

was adjusted to 600° and its flow rate to 1300 m°/ min. 
After 20 hours the blast furnace gas was taken to the gas 
scrubbers; the blast temperature was increased to 700° 


* * * 


TABLE 1. Composition of Blowing Charge with Regard to Feeds*, 


ton 


Number Manga- 
of feeds nese 
ore 


Granu- 
lated Fluxes jore andjload on 


Load of} Ore 


flux on | coke 
coke 


*Size of coke feed 10 tons. 


TABLE 2. Composition of Iron and Slag, %. 


Cast iron Slag 


CaO 
SiO, 


Si | Mn 


000 

> > 
NW 

ON 
woo hoe 


to 


and after 21-22 hours to 800°; the blast flow rate was 
increased to 1500 m*/ min. In this shift the materials 
were loaded into the furnace in a split 10-ton feed 
00} CCC + at a pouring level of 1.5 m. 
The contents of CO, and CO in the blast furnace 
gas at 1.5 hours after blowing were 2.6 and 36.6% 
respectively, and at 19 hours 30 minutes they were 
7.1 and 32.9%, The hydrogen content varied between 
2.1 and 2.7%, By 22 hours the CO, content had increased 
to 9.4% and the CO content was reduced to 33.0%, 
During the first two shifts on the 29th of August 
the blast flow rate was increased to 2200 m*/ min and 
the pressure of gas at the throat was increased to 0.19 
atm; at 16 hours the temperature of the blast furnace 
gas exceeded 420°. After 12 hours there was an increase 
in the quantity of iron ore in the feeds to 15.5 tons, 
manganese ore to 0.5 tons, fluxes to 8.2 tons, and the 
charging of granulated slag was stopped. 


At 3 hours 30 minutes the iron notch was burnt 
through; two thirds of a ladle of slag was tapped with 
basicity 1.16 and contents of 1.12% MnO and 0.59% 
FeO. There was no iron. The first iron (1.78% Si, 
0.17% Mn, 0.278% S) was tapped between 6 hours 30 
minutes and 7 hours 15 minutes on August 29. At the 
same time a third of a ladle of slag was tapped with 
basicity 1.19 and 1.17% MnO. 

By 14-15 hours the Si content in the iron had 
increased to 5.6% and the sulfur content had been reduced 
to 0.115%, The slag basicity was 1.31. After this 
the chemical composition of the iron became uniform: 
3.45-3.85% Si; 0.85-1.0% Mn; 0.04-0.05% S with slags 
of basicity 1.17-1.23. 

After August 30-31, the pressure of gas at the throat 
and the blast temperature were increased and by 
September 7 they were 1.0 atm and 850-900°. The 
blast rate was made 3000 m3/min. Up to September 
5 the system for charging material was not altered and 
then charging was started according to the system COOCC 
with unchanged pouring level and weight of coke 
charge. 

Since mainly lean ores were used in the charge 
(iron content in the charge 50.0%) the slag yield was 
high: 1265-1270 kg/ton iron. In the I period the 
consumption of Kamyshburun sinter of basicity 0.6 
was only 3.0-3.5%, 

The chemical composition of the smelted iron is 
given in Table 2 and the limits of the periods in 
Table 3. 

There was very little change in the average content 
of silicon and manganese. The period of operation of 
the furnace differed mainly in the composition of the 
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~ 
1-15 - - - - - - 
16-24 - - 3.0 1.35 | 0.435 |0.300 
25-63 3.35 - 3.0 2.90 | 0.925 | 0.635 
64-70 4,30 - 3.0 3.30 | 1.060 | 0.730 
71-76 5.00 - 3.0 3.70 | 1.170 |0.800 
71-82 5.90 ~ 2.5 3.95 | 1.235 |0.840 1 
83-88 7.15 - 2.5 4,55 | 1.420 |0.965 2 
89-93 9.0 0.10 | 1.0 5.25 | 1.535 |1.100 ; 
94-98 | 12.2 0.25] 0.5 6.70 | 1.965 1.295 
99 14,7 0.35 | 0.5 7.90 | 2.345 {1.555 
| 
I 
II 
IV 4 
vi 
VII 
VIII 


charge and hence in the content of phosphorus in the 
iron for various cases. 

In the I-IV periods cast iron was smelted with 
phosphorus content of up to 0.3%, in the V-VII periods 
up to 0.6-0.7%; in November (VIII period) the blast 
furnace was changed to the smelting of conversion 
phosphorus iron. 

In the II period compared with I,in the charge 
the amount of sinter was increased to 9% and 16% of 
20th class iron ore was introduced, The materials were 
loaded in a cycle of 5 feeds in 2-3 feeds of which 
the ore was charged first. Although the content of 
iron in the charge did not change, due to reduced 
quality of the slag (the consumption of dolomitized 
limestone was increased and the charge composition 
was changed) and also the increase in pressure of the 
gas and temperature of the blast, the intensity of the 
blast furnace smelting and the ore charge were increased 
which ied to an increase in output and reduction in 
consumption of coke. 

In the III period the amount of sinter was reduced 
to 6.5%, the consumption of 20th class ore was 
increased to 19.5%, and the consumption of metal 
additions was increased; the gas pressure at the throat 
was increased to 1.3 atm. This led to an increase in 
the furnace output but to a certain increase in the 
coke consumption, The system of loading in the 
III- VI periods remained the same as in II. Further 
improvement in the blast furnace smelting in the 
IV period was obtained by increasing the consumption 
of Kamyshburun sinter and increasing the blast tem- 
perature to 925-950". 

On changing to the smelting of cast phosphorus 
iron at the end of September 1959 (V period) the 

amount of Kamyshburun sinter in the charge was 
increased to 24% and 20th class ore to 25%; there were 
reductions in the consumption of dolomitized limestone 
myesadway and metal additions. This caused a 0.5% reduction in 

we the content of iron in the charge but there was also a 
ainssoig reduction in the slag yield since on increasing the 
fraction of sinter in the charge the feed of manganese 
ore was stopped. The required amount of manganese 
in the iron was provided by the sinter. With reduction 
in the consumption of dolomitized limestone by 30% 

the quality of the slag deteriorated somewhat, thus 
leading to a reduction in the intensity of the blast 
furnace smelting. 

In October (VI period) the amount of sinter was 
increased to 58%, introducing YuGOK sinter and local 
sinter into the charge. At this time the content of iron 
in the charge was increased somewhat, reducing the 
yield of slag, although the consumption of metal ad- 
ditions was reduced. This resulted in a considerable 
improvement in the operation of the furnace — the 
output was increased and the coke consumption was 
reduced, In the second half of October (VII period) the 
gas pressure at the throat was increased to 1.4-1.5 atm 
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2202 {1.704 
2193 {1.932 
2937 |2.512 


kg/m? - days 


jo 
| 


jo 
JO 

U0] 
‘SETS JO 


ul UOIT JO JUSIUOD 


Intensit 
964 
942 


126911 .530 742 | 1887 |1 .667 
831 
930 
985 


553 | 50.0/1264/1 283 


1217/1. 167 


506 | 50.7)123211.089 
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TABLE 3. Blast Furnace Data Since Start of Operation 


VI 
VII 


|- 
i 
| 
Pe 
| | 


and the blast temperature was increased to 1000°. This Due to the considerable increase in the proportion 
increased the output of the blast furnace (the coefficient | of Kamyshburun sinter the content of iron in the charge 


of utilization of useful volume based on conversion was reduced ; however the yield of slag for 1 ton of 
iron was 0.92 m°/ ton) and the coke consumption was iron was somewhat reduced. 
reduced to 998 kg/ton iron, At this period the materials On changing over to the smelting of conversion 
were charged in a basic cycle of four feeds, one of phosphorus iron, the ore load was increased to 2.5 
which had the ore first. ton/ton coke, and the intensity of fusion of the raw 
The operating data for the blast furnace on the materials was 2.94 ton/m*, Under these conditions 
smelting of cast iron were obtained 1} -2 months after the blast furnace engineers brought the coefficient of 
blowing. utilization of useful volume to 0.813 m*/ton with a 
In November (VIII period) the blast furnace was coke consumption of 0.789 ton/ ton iron. 
changed to the smelting of conversion phosphorus iron Judging by these results it can be assumed that the 
with an average phosphorus content of 1.58%, The furnace had been satisfactorily blown. Over a com- 
charge composition was: Kamyshburun sinter 66%, paratively short period of time (14 -2 months) the gas 
local sinter 21%, YuGOK sinter 2%, remainder—limonite, pressure at the throat was 1.4-1.5 atm, the blast tem- 
and other iron-containing materials. Dolomitized perature was 1000°; the intensity of fusion of raw 
limestone was completely removed from the charge. materials was 2.2 ton /m® for cast iron and 2.9 ton/m* 
Table 3 shows the operating process in the furnace for conversion iron. 


for all periods. 


CHECKING TUYERE OPERATION BY THE PRESSURE 
DROP IN THE BLAST 


E. F. Solov'ev 


Manager of Control and Measuring Instruments and Automatics Department 
of the Chelyabinsk Steel Plant 
Translated from Metailurg, No. 7, pp. 10-12, July, 1960 


At the present time, tuyere operation is mainly 
checked by the furnace foreman, using the inspection 
hole. This is unsatisfactory since the foreman is unable 
to keep a continuous watch on the tuyere operation; 
although the tuyere might seem to be operating sa- 
tisfactorily the blast can have dropped, the formation 

of channels is not immediately apparent to the observer, 
etc. Measures which the foreman would take to pre- 
vent shutdowns are therefore often too late. To ensure 
constant observation of the tuyere operation, at the 
Chelyabinsk Steel Plant blast furnaces a method has 


been introduced to check the tuyeres by the pressure Fig. 1. Arrangement for measuring air flow at tuyeres: 
drop in the blast, i.e., from the consumption of air 1) annular air pipe; 2) pipe for taking pressure before 
at them. This method is very useful in studying the annular air pipe; 3) impulse lines for taking pressure 
operation of the furnace hearth. from tuyere sleeves; 4) switch block; 5) differential 

It is well known that the blast is distributed uneven- manometer DM-6; 6) command mechanism IMT 2/120; 


ly at the tuyeres of a blast furnace. The poorer the 1) recording instrument EPP-09. 
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preparation of the charge the more uneven the tuyere 
operation. Change in the slag formation zone, the 
formation of channels, cooling of the furnace or, on 
the other hand, heating of the furnace and a number of 


other factors all help to change the blast at each tuyere. 


Figure 1 shows the system for checking pressure 
drops in the blast at the tuyeres. To measure the 
pressure drop before the annular air pipe a common 
pipe is inserted, Furthermore, pipes are inserted into 
the sleeve of each tuyere, which makes it possible to 
measure the air flow along the tuyeres. Impulse lines 
of half inch diameter are taken off to the foreman's 
booth where there are two blocks of switches, operating 
synchronously with two recording instruments. 

The electrical circuit is shown in Fig. 2. Two 
blocks are used, made at the plant, also two 12-point 
potentiometers type EPP-09 and two pickups type 
DM-6 with the membranes replaced by bellows. 
When the instrument is switched to the first point the 
command mechanism starts to rotate and rotates the 
camshaft. One of the cams presses on the first valve | 


of the block of the switching device and opens it. 
The second cam then presses on the final switch and 
switches off the command mechanism; the valve 
remains open until the recording instrument registers 
a pressure drop at the first tuyere. The instrument 
then switches to the second point, the circuit through 
the switch of the instrument is closed and voltage 

is applied to the command mechanism. 


The command mechanism rotates the camshaft 
one cam of which opens a second valve and a second 
switches off the command mechanism and the whole 
measuring cycle is repeated. A second set of instru- 
ments with a switching device operates in a similar 
manner. 


To facilitate observation, on the panel over the 
instruments there are 18 lamps with numbers, each 
of which glows when the measurement is taken of the 
corresponding tuyere. For this purpose there is a 
second group of contacts at the switches of the EPP-09 
instruments. 


c 


Fig. 2. Electrical circuit for measuring air flow rate at tuyeres; a) switch for EPP-09 instrument; b) camshaft; c) 
block of switching valves; d) lamps with number of tuyeres. 
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Pressure Drops at Tuyeres and Other Operating Factors 


Pressure drop at tuyeres, mm Hg 


Probe 
readings, m 


(n.p.t.) 


16 {17/18 


Flow rate of cold 
blast, m3/hr 


Temperature of 
hot blast, °C 


Blast humidit 


blast, atm 
Right 

Left 

Pressure at 
throat, atm 


12—00 

13—00|22 
14—00/22 
15—00|23 
16—00}24 
17—00}25 
18—00/25 
19—00/25 
20—00)25 
21—00)25 
22—00/25 
22—30)24 
23—00|22 
23—10}20 
24—00/20 
24—00 


running 


= |Pressure of hot 


Oo 


Furnace running more evenly 


*Tuyere filled with slag. 


The blocks of valves are very similar to those in 
an internal combustion engine; under the discs of the 
valves there is rubber to provide a good seal; the 
valves are opened by cams on the camshaft of the 
switching device. After being freed fromthe cam, the 
valve is returned by a spring. 

Observations on the operation of the instruments 
showed that in normal furnace operation the pressure 
drop is 20-25 mm Hg. The actual use of this method 
is shown in the table. 

Experience showed that the pressure drop at the 
tuyeres depends on change in humidity, temperature 
and amount of blast. The reasons for and rate of 


change in pressure drops (other conditions being equal) 
are being investigated. Any change in the furnace 
operation or one of the operating parameters rapidly 
affects the pressure drop of the blast so that the 
foreman can miake the necessary adjustments in good 
time. An important fact is that if the tuyere is filled 
with slag to a quarter of its diameter then the amount 
of blast passing through it is reduced by 50%. 

At the present time better methods are being sought 
for the measurement of pressure drop of the tuyere blast 
and studies are being made of the control of tuyere 
operation by introducing steam and oxygen into each 
tuyere, 
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221 23) 25 24 24 25 |23) 24 1 3300 | 1000 ; 27 
22) 24) 24) 23] 24 24 24 23 |23) 24 1 3300 | 1000 | 27 
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L. M. Tsylev, M. Ya. Ostroukhov, and L. 
Z. Khodak, The Process of Coke Combus- 
tion in a Blast Furnace. (Metallurgizdat, Moscow, 
1960) 100 pages. 


This book deals in detail with processes occurring 
during the combustion of coke in a blast furnace. It 
describes the effect of various factors on the combus- 
tion process. The authors have collected and general- 
ized a large amount of experimental material. They 
have studied the mechanism of coke combustion at the 
tuyeres, the relationship between the parameters of the 
oxidation zone and various factors. 

The book will be useful for specialists on blast 
furnace production, scientists and students of metallurgy. 


P. A. Litvinenko, Organization of Produc- 
tion and Technical Education of Workers. 
(Metallurgizdat, Moscow, 1960) 135 pages. 


The book deals with a system for production and 
technical education of workers which avoids interrupt- 
ing production. The author deals with the items in 
the programs and the organization of individual and 
group education. 

Much attention is paid to the problems of increas- 
ing the skills of the workers. There is a detailed dis- 
cussion of types and structure of production and tech- 
nical courses, schools for studying advanced labor 
methods, etc. The author lays down procedure for 
conducting technical examinations, deals with the 
planning methods and accounts in a large scale system 
of technical education. As an appendix, the book 
contains basic forms of documents used in production 
and technical education. 

The book will be of interest to Personnel Officers 
in industry and also to engineers and technical workers 
who are taking this type of education. 


New Books 


A. B. Chelyustkin, The Use of Computer 
Techniques to Control Units in Ferrous 
Metallurgy. (Metallurgizdat, Moscow, 1960) 188 pages. 


The author opens by describing the principles in 
the construction of computers. He then deals in detail 
with the use of these computers to control certain 
processes in various metallurgical units; sinter ma- 
chines, blast, open-hearth and electrical smelting fur- 
naces, rolling mills, etc. 

He also deals with the use of computers for ship- 
ment and planning production. 

The book will be very useful to all readers concerned 
with problems of complex automation of production. 


G. E. Germaidze, Maintenance of Open- 
Hearth Furnaces. (Metallurgizdat, Moscow, 1960) 
76 pages. 


The author deals with an industrial training school 
for open-hearth furnace maintenance. The school was 
attended by senior foremen, and leading smelters from 
the Sverdlovsk Council of National Economy Steel 
Plant,Chelyabinsk Pipe Rolling Plant and the Kazakh 
Steel Plant. There were discussions on various 
methods for the maintenance of furnaces and repairing 
the hearths ; the best working methods were generalized 
and measures were drawn up to put them into practice. 

The exchange of experience indicated the best 
methods for rapid burning-in, the best systems for 
dressing the furnaces, developing methods for main- 
tenance on the steel tapping hole, roof and heads of 
the furnace. The book gives recommendations for 
correct maintenance on open-hearth furnaces and their 
repair. 

The book will be useful for steel smelters and 
foremen of open-hearth furnaces. 
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IN ELECTRIC STEELMAKING 


The consumption of electric power in steel pro- 
duction in electric-arc furnaces depends on the length 
of the process, the duration of idle periods, the type 
of process, the yield of acceptable product and the 
design features of the steelmaking plant. Each of these 
factors determines an over-all minimum specific power 
consumption. 

A reduction in the duration of the heats (Table 1) 
was achieved mainly because the following measures 
were taken. 

1. The capacity of the transformers was increased 
from 200-250 to 360-450 kv-a per ton. At the 5-ton 
arc furnaces the one-phase transformers, each of 
333 kv-a per phase with a single voltage of 120 v were 
replaced by three-phase, 1600-1800 kv-a transformers 
with four voltages 156, 148, 130 and 117 v. At the 
20-ton arc furnaces the 5000 kv-a transformers were 
replaced by 9000 kv-a power transformers with 26 vol- 
tage steps from 250 to 120 v. 

In this way it was possible to reduce the duration 
of the heats by 20 min in small furnaces and by 30 
min in large furnaces, and this in turn resulted in a 
reduction of electric power consumption by 5-12%, 

2. The existing electric-arc furnaces were 
modernized and adapted for the mechanized charging 
of materials from above. Prior to the modernization, 
to charge 1 ton of materials by hand to small furnaces 
and with charging boxes to large furnaces it took 8 
min and 2.5 min respectively. The total charging 
operation lasted 40-50 min. During that time the 
furnace lining cooled down and lost considerable 
quantities of heat accumulated during the preceding 
steel-melting operation. To melt the charge in the 
cooled-down furnace took a longer time and more 
electric energy. 

Changing the furnaces to charging from above 
reduced the time of charging 1 ton of materials into 
large and small furnaces to 0.5-1 min. Thus, it 
was possible to increase the throughput of the furnaces 
by 10-12% and reduce the power consumption by 3-5%, 

The cost of the modernization of each furnace 
was recovered in two or three months as a result of 
the improved operating efficiency. 

3. Substantial savings of electric power and an 
increase in output were achieved by an extensive use 
of oxygen in electric steel production. 


THE ECONOMIC USE OF ELECTRIC POWER 


A. F. Kablukovskii and A. M. Martynushkin 
Translated from Metallurg, No. 7, pp. 13-17, July, 1960 


The Steelmaking Industry 


TABLE 1. Variation in the Average Duration of a Heat 


Furnace Duration of heat, hrs 
capacity 
tons 1955 1956 | 1957 1958 1959 
5 3.66 3.50 3.30 3.15 3.08 
20 5.40 5.16 4.83 | 4.60 4.33 


Oxygen blown into the bath substantially reduced 
the gas content of steel and reduced, from 4% to 1.2%, 
the percentage of rejected ingots and final sections 
from the 1Kh18N9T steel on account of cracks, porosity 
and seams. 

The use of oxygen in the production of various 
steel grades reduced the duration of the heat by 15-30% 
on average and the specific power consumption by 
15-40%, 

A comparison of some of the data on the produc- 
tion of various steels made by remelting alloyed scrap 
with and without the use of oxygen is given in Table 2. 

The increase in transformer capacity, the moder- 
nization of electric-arc furnaces and the use of oxygen 
not only reduced the duration of heats but also had a 
beneficial effect on the service life of the lining and 
on the reduction of idling periods of furnaces during 
repair work. 

The best results regarding the extension of the 
service life of the lining and the reduction of idling 
periods were obtained on the 5-ton electric-are fur- 
naces (Table 3 ). 

The longest service life (120-130 heats) of the 
lining of 5-ton arc furnaces was achieved when the 
walls were formed in a spare detachable shell. A 
better ramming of the lining and an adequately long 
time (5-8 days)during which the monolithic lining was 
kept in the spare shell increased the average campaign 
of the furnace after the overhaul by 15-25 heats. During 
repairs, the upper part of the furnace is separated from 
the lower by means of an overhead crane (along the 
top of the furnace banks) and taken to a dumpcar 
where the old lining is chipped off. After the slag has 
been removed and the banks smoothed out the spare 
shell with the new lining is installed. 

The use of detachable shells made it possible to 
mechanize the removal of the old lining of walls and 
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TABLE 2, Operating Statistics of Heats 


Steel grade 
Item 37Kh1i3N8G8MF 1Kh18N9T R18 KhVG 
with without | with jwithout| with [without] with |without 
oxygen | oxygen | oxygen) oxygen| oxygenloxygen joxygenjoxygen 
Furnace capacity, tons. . 20 20 20 20 5 5 5 5 
Duration of the heat, 
brs-min. 2. .s sce 6-38 5-20 6-28 | 3-30 | 4-31 | 3-41 | 4-00] 3-40 
Power consumption, 
741 457 158 | 452 766 | 6955 840 | 650 


reduced the duration of idling periods during repairs 
from 12 to 5-6 hours. An effective step towards 
increasing the service life of the walls and roofs of 

20- ton furnaces (on the average by 3 to 5 heats) was 
the measuring of the temperature of the internal 
surface of the lining with tungsten-rhenium thermo- 
couples in the course of the heats so that it was possible 
to avoid overheating of the lining to a temperature 
above 1750° C. 

The magnesite-chromite brickwork of the electric- 
arc furnace roofs has a relatively high electric conduc- 
tivity at temperatures of 1550-1650° C and this leads 
to a frequent burning-through of water-cooling rings 
and coils, results in defective steel product due to a 
high gas content and causes additional idling periods 
of furnaces. The use of oxygen increases the deposi- 
tion of oxide particles and metal splashes on the roof 
brickwork and this again reduces the service life of 
roof coolers. 

The use of a special high-alumina concrete (20% 
high-alumina cement and 80% firebrick) for the elec- 
tric insulation of roof economizers made it possible 
to prevent the burning-through, to improve the me- 
chanical strength of the magnesite-chromite brick- 
work and to reduce the unproductive idling periods of 
20-ton furnaces 2-4%, 

The measures taken to increase the service life 
of the lining and to reduce the idling periods of electric 
arc furnaces improved the efficiency of the furnaces 
and reduced the electric power consumption by 
3.5-5% per ton of steel. 

A significant saving in electric power was also 
achieved as a result of improved methods of melting 
various grades of steels and alloys. As an example 
let us cite the case of the intensification of the melt- 
ing process for ShKh15 steel. A specific feature of the 
reduction period during the production of low and 
medium-alloy steel is the sequence of the deoxidation 
and of the alloying of the metal. 

The deoxidation is done first with ground coke, 
then with ground ferrosilicon or silicocalcium and, 
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TABLE 3, Some Operating Statistics of 5-ton Furnaces 


Year 
1955 1956 11957 | 1958 |1959 

Service life of 

wall lining, 

96 90 98 100 108 
Service life of 

roof lining, 

124 160 180° 270 
Idling periods, 

in % of calendar 

pilin 5.3 5.6%} 4.7 4.9 4.4 


*An additional idling period of 0.4% because of the modi- 
fication (reinforcement) of the undercrane girder. 
** Partial use of less durable chrome-magnesite bricks. 


finally, with lumps of aluminum. Ferrochromium is 
added to the deoxidized metal only about an hour 
after beginning of the deoxidizing period. 

Tests on making a number of steels indicated that 
it was possible to reduce the deoxidation period 
without impairing the properties of the steel. 

The new method of making ball-bearing steel, 
ShKh15 in 20-ton electric arc furnaces is distinguished 
by the following features. 

1) The dephosphorization of the metal during the 
melting period by adding iron ore and lime to the 
charge; 

2) The average rate of carbon removal during the 
oxidation period is not less than 0.30% per hour; 

3) Before the oxidizing slag is run off, the refined 
pig iron (7,5-12.5 kg/ton) with a manganese content 
of 8-10% and a phosphorus one of not more than 0.030% 
is added; 

4) After the removal of the oxidizing slag, a 
preliminary deoxidation of metal is carried out with 
aluminum in lumps (0,3 kg/ton), then with 


TABLE 4, Operating Statistics on the Production of the ShKh15 Steel 


with the Use of Oxygen. 


Method 


using fresh charge 


by remelting 


or- 
dinary 


reduc- 
tion (-) 


reduc- 
tion(-) 


experi- 
mental 


or- 
dinary 


experi- 
imental 


Number of heats.......... 

Total duration of melting 
period, min. . 

Total duration of boiling 
period, min........ 

Total duration of refining 


31 
81 


64 


Electric power consumption, 


29 


15 


61 


66 


silicochromium, grade 50 (5-6.5 kg/ton) or silico- 
chromium, grade 30 (8.5-11.0 kg/ ton), and then a 
calculated quantity of ferrochromium is introduced; 

5) The deoxidizing process is carried out under 
the slag of a low carbide content constituted of lime, 
silica, fluorspar and firebrick (5;1;1;1); 


6) The introduction of silicon into the metal by 
deoxidizing the slag with ferrosilicon powder (1.0-1.5 
kg/ ton); 

1) A final deoxidation of the metal with aluminum 
in lumps (0.5 kg/ton) prior to tapping; 


8) The maintenance of a constant temperature 
of the metal during the whole period of the steelmaking 
process (within the range of 1560-1600° C). 

A comparative estimate of nonmetallic impurities 
in ShKh15 steel made by remelting with the use of the 
ordinary and the new methods is given below. 

Number of Rating according to 
heats GOST 801-47 scale 
Oxides Sulfides 

1.81 1,54 

1.74 1.62 


Method 


Fig. 1. Arrangement of the arc-furnace circuit: a) ordinary; b) double bifilar; c) treble bifilar; 1) transformer; 
2) bar (10 x 100) section; 3) flexible cable (a: MGG = 14 x 100; b: MGG = 2 x 6 x 1000; c: MGG = 2 x 6 x 800) 


section; 4) copper tube section. 
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Similar results were obtained when fresh charge on 5 and 20-ton furnaces, a new design of supply lines 
was employed. from the transformer to the electrode has been intro- 

The technical and economic advantages of the new duced. The circuit involves six leads, each of approxi- 
method of making ballbearing steel with a shorter mately half as large cross section. Thus, it is possible 
deoxidation period over the ordinary method are shown to take parallel, i.e., bifilar, leads from the transformer 
in Table 4, termini (the beginning and end of each coil of the trans- 

An important way of saving electric power is by former) (Fig. 1). 
improvements in individual parts of furnace equipment. On lowering the reactance of the new circuit by a 
The unbalance and large impedance are the main factor of 1.6 and reducing the resistance by 25%, the 
weaknesses in the existing power supply circuits from working current during the melt-down period in the 20- 
the transformer to the electrodes. To eliminate these, ton furnace was increased to the nominal current of the 
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transformer i.e., the power supply to the furnace was 
increased by 16% and hence the melt-down period was 
reduced. 

The electrode holders now in use have considerable 
contact resistance (between the clamp and the electrode) 
which varies with time and involves significant energy 
losses (up to 1%), 

To reduce the contact resistance and eliminate the 
causes of variations in this resistaice in the course of* 
steel melting, new-design, water-cooled, steel (St.3) 
electrode holders were introduced (Fig, 2). The current in the 
electrode holder flows from two opposite sides through 
three contact surfaces which are built up with a 5-8 
mm layer of chromium bronze containing 0.6% Cr and 
99.4% Cu. 


In its mechanical and physical properties the 
chromium bronze (BrKh0.5) is superior to commutator 
copper and is used for making parts which must have 
high strength, hardness, electric conductivity and thermal 
conductivity. 

The specific resistance of BrKh0.5 bronze is close 
to that of copper (0.02 ohm-m?/m). 

The use of copper-covered electrode holders made 
it possible to reduce the contact resistance by a factor 
of 1.5-2 and, correspondingly, to reduce power losses 
without affecting the service life of the electrode holders. 

The measures described above as well as a number 
of other measures made it possible to save 14,634,000 
kw-hr of electric energy in the production of steel in 
electric-arc furnaces during the period from 1955 to 
1959 inclusive. 


THE USE OF GREEN FORSTERITE BRICK 
FOR SMALL FURNACES 


G. I. Antonov, S. F. Khalemskii, E, L. Kal'noi, 
and V. F. Polyakov 


Ukrainian Institute of Refractories and the Malyshev Works 
Translated from Metallurg, No. 7, pp. 17-20, July, 1960 


Expensive high-alumina brick with an Al,O3 
content of up to 60% was used for the checkers of the 
regenerators of natural gas-fired open-hearth furnaces 
at the Malyshev Works. The life of the checkers was 
220-270 heats and that was equivalent to only half 
the campaign of the furnace with respect to the service 
life of the roof. 


CH, C,H. 
94.70 3,58 


CH, 
0.69 


0.14 


0.12 


Fuel oil, in an amount equal to 30-35% of the 
total fuel consumption, is used for carburetting. The 
furnace has a thrust-suspension magnesite-chromite roof 
and one-channel ports made of chrome-magnesite 
bricks, The roofs of the regenerators and of the slag 
pockets are made of silica bricks. 

Previously, the checkers were laid by the Siemens 
methods with cells of 110 x 100 mm. The checkers 
have an unfavorable length-to-width ratio (0.85) which 
is not conducive to a correct distribution of combustion 
products over the crosssection of the regenerators. The 
volume of the checkers and their heated surface is half 
the recommended standard for this type of furnace. 


0.05 


With the object of lowering the cost of repairs and in- 
creasing the service life of the checkers, the Malyshev Works 
introduced green forsterite bricks manufactured at the 
Panteleimonov Refractory Works (see Table). 

The small-capacity open-hearth furnace receives 
a solid charge. Natural gas from the Shebelin field 
of the following composition is used as fuel, %; 


co, N, O, 
0.20 0.42 0.09 


1 kg/nm?® 
0.726 


The checkers made of forsterite bricks were laid 
during intermediate hot repairs after 309 heats. The 
top 15 rows (approximately 60% of the total height of 
the checkers) were made of green forsterite brick, 
304 x 156 x 65 mm, by the Cowper method with 
cells of 120 x 120 mm. This height for the forsterite 
part of the checkers (instead of the usual 30-35% 
height employed at Soviet works) was shown in order 
to prevent the overheating of the lower part, made of 
firebricks, by the high operating temperature of the 
furnace. 

The dimensions of the cells were selected with a 
view to obtaining the maximum possible heated surface 
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area, while providing an adequate free cross section 
area to ensure a satisfactory draft in the course of the 
whole campaign with due regard to the fouling of the 
forsterite bricks, and using bricks of standard dimen- 
sions. When the checkers were laid by the Cowper 
method, the heated surface area remained the same as 


before in spite of the increased cell cross section (Fig, 1). 


In addition, the Cowper method provides for a better 
space utilization and has several other advantages 
(high structural strength, better draft, etc.). 

The lower part of the checkers, below the forsterite 
bricks, was made of firebricks, by the Siemens method, 
with the same cell dimensions, At the same time, the 
left checkers were made of 300 x 150 x 65 mm bricks, 
and the right checkers of 230 x 113 x 65 mm bricks. 
Neither type of bricks, in particular the latter type, 
ensures a good structural strength because of overhang- 
ing and a large number of bricks being supported at 
one end only. 

As a result of better heat-transfer properties of 
forsterite bricks than high-alumina bricks the opera- 
tion of the furnace, in which green forsterite bricks 
were used, improved, The duration of the melt-down 
and finishing period (Fig. 2) as well as the duration of 
the total heat (Fig. 3) decreased, while charging period 
remained the same as before. The average duration 
of the heat decreased by 3.2% and the output in actual 
operating time increased by 2.3% in spite of the fact 
that the charge was reduced by 0.9%. It is probable 
that the effectiveness of forsterite bricks during this 
campaign was rather low because of frequent repairs 
caused by the poor condition of the vertical ducts and 
roofs of the slag pockets which were not replaced during 
the hot repairs. 

The furnace was shut down for repairs after 536 
heats with the same roof (227 heats with the same 
forsterite checkers) because of the dangerous condition 
of the main roof. 


Cell size, mm 
Fig. 1. The heated surface area of the 
checkers when laid by the Cowper 
method (a) and the Siemens method 
(b) for various cell dimensions (65 mm 
thick bricks). 


A detailed inspection of each row showed that 
the left checkers were in a very good condition. After 
operation at the maximum temperature of the checkers’ 
top (up to 1480-1500° C), the structural strength 
remained intact, and neither distortion nor settlement 
of the row was observed. The incrustation on the 
horizontal surface of the first row was 15-20 mm thick, 
and on the vertical surface was 5-10 mm thick and 
was firmly fused with the brick body. Some of the 
bricks in the top row had cracks as a result of the 
penetration of molten material from the furnace dust 
(Fig. 4). 

Starting from the 3rd or 4th row, the incrustation 
on the vertical surfaces of the bricks was friable and 
thin (1-2 mm) and could easily be removed. The bricks 
in these rows, as well as in the lower ones, were 
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Duration of charging 
Fig. 2. The dependence of the dura- 
tion of the melt-down and finishing 
periods (with the same duration of 
the charging period) on the material 
of the checkers; a) forsterite checkers; 
b) high-alumina checkers. 


Duration of heat 


Duration of charging 
Fig. 3. The dependence of the dura- 
tion of the heat (with the same dura- 
tion of the charging period) on the 
material of the checkers: a) fors- 
terite checkers; b) high-alumina 
checkers. 
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Properties of Green Bricks 


Chemical 

Ultimate compressive | Specific Temp. at beginning | Heat resist- composition, % 
Value strength, kg/cm” weight, g/cm* | of deformation under | ance rating 
load of 2 kg/cm?,°C MgO | SiO, 


Minimum 221 60.52 24.86 
Maximum 2.59 64.47 27.92 
Mean 2.50 62.56 | 27.13 


Fig. 4. External view of green forsterite bricks after a period of operation of the checkers; a) first 
row of the checkers; b) third row; c) sixth row; d) tenth row, e) fifteenth row. 
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without cracks, and the fracture surface was of a color 
typical for fired brick. 

Below the 5th or 6th row there was no incrustation 
at all and the surface was only covered with soot. No 
deterioration of the vertical surfaces of the bricks was 
observed. 

The firebrick part of the checkers was also in a 
satisfactory condition. The upper four rows were fused, 
the lower ones has a glazed surface with incrustations 
10-15 mm thick on the vertical surfaces. On the whole 
the left-hand checkers were suitable for a further 
operation period. 

The right-hand checkers exhibited a 400-450 mm 
deep settlement in the middle section. An inspection 
during the dismantling showed that the caving-in was 
caused by the fusion and deformation of the first few 
firebrick rows immediately below the forsterite, these 


rows as indicated above, being made of 230 mm bricks. 


The deformation took place as a result of the high 
temperature of the checkers, which sometimes reached 
1580-1590° C in the top part (with the introduction of 
forsterite bricks temperature control of the regener- 
ators was eliminated) and the low temperature of 
the beginning of the deformation of the firebricks 
employed (1240° C). A lower structural strength of the 
checkers made of 230 mm brick also had a negative 
effect. 

The forsterite portion of the right-hand checkers 
was in a good condition. The vertical passages of the 
cells were quite free over the whole height, and the 
condition of the bricks was the same as in the left-hand 
checkers. Most of the forsterite bricks from the right- 
hand as well as the left-hand checker were used again. 

It should be mentioned that the working conditions 
were improved and the operating efficiency of 
bricklayers during the dismantling of the checkers was 
increased because the forsterite bricks were not fused 
and the firebricks underneath did not melt. 


WIRE FOR THE CHARGE 
Engineer Yu. A. Kalachev 


When iron is heated to a temperature close to 


melting point it readily burns in the oxygen atmosphere. 


This process is accompanied by the evolution of a large 
amount of heat and hence the adjoining regions of 
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A NEW METHOD OF PREPARING ENTANGLED 


Translated from Metallurg, No. 7, p. 20, July, 1960 


metal are heated up. Oxygen metal-cutting is based 

on this principle. While it is normal to use this process 
_ for cutting a continuous bulk of metal, it is impossible 
to use it for cutting noncontinuous metal pieces; for 


The investigation showed that in order to increase 
the service life of the checkers one must increase 
the forsterite portion to 75-80% of the total height by 
reducing the firebrick portion. This was done at two 
furnaces at our Works. At one of the furnaces the 
checkers had already been in service for 300 heats 
and their condition is still good. 


SUMMARY 


The use of green forsterite bricks for the regener- 
ator checkers of small-capacity open-hearth furnaces 
is very desirable. Data on the service life of green 
forsterite bricks in open-hearth furnace checkers 
indicate the possibility of and the desirability for, 
using them in large-capacity furnaces. 

The use of forsterite bricks improves working 
conditions significantly and increases the productivity 
of bricklayers. 

For a more effective use of forsterite bricks in 
low-capacity furnaces it is recommended that: 

a) the forsterite portion of the checkers should 
be laid by the Cowper method and should occupy 
75-80% of the height of the checkers; for the rows 
below the forsterite portion a good-quality firebrick 
should be used, laid by the Siemens method (with the 
same cell dimensions). 

b) a high temperature of the checkers’ top should 
be maintained (not less than 1350-1400° C). 

c) the roofs of slag pockets and regenerators 
should be made of basic refractories and this will 
permit an even higher temperature of the checkers’ 
top. 

d) a method of removing the incrustation from 
forsterite bricks during the operation of the checkers 
should be developed; this will make it possible to 
reduce the cell cross-section and increase the heated 
surface with the same volume of the regenerators. 
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instance, entangled wire. The heat produced during 
the cutting of individual wires is not transferred to the 
neighboring sections and the process becomes dis- 
continuous. Therefore attempts to cut entangled wire 

by the ordinary method with a kerosene or oxy-acetylene 
cutting torch were not successful. Moreover, because 

of their construction, ordinary cutting torches are very 
inconvenient to use; they are short, get entangled in 

the wire, have a short flame, and the oxygen stream 
which extends over a large area does not cut unheated 
metal. 

A large quantity of entangled wire which accum- 
ulated at the Chelyabinsk Works and formed one 
entangled mass, was difficult to make into small 
packets either with shears or with baling presses. Flame 
cutting also involved great difficulties. 

The author proposed a new design of cutting torch 
and developed a method which speeded up the cutting 
and subsequent baling operations significantly. 

The construction of the RR-53 standard flame 
torch was modified, the specific features of cutting 
entangled wire being taken into account. The tubes 
for the fuel mixture and for the oxygen were removed, 
and, instead, new tubes of the same diameter but of the 
required length were attached to the burner. The total 
length of flame torch was 1.5 m. Since coke-oven 
gas was used, the cross-section area of the gas duct was 
slightly increased. In addition, the torch tip was 
modified. A new head and a longer cylindrical nozzle 
ensured a powerful heating flame of a high stability 
which is essential during the cutting of wire. 

With the introduction of the new flame torch, new 
methods of flame cutting were adopted. 

According to one method, the wire is pulled up by 
a multi-grab crane and, while suspended, it is cut 
into portions which can be charged into the box of 
the PG-400 baling press. The productivity of the cutting 
operation increased greatly because the operator can 
see the direction of the cutting flame. The great 
length of the torch ensures the safety of the operation. 
It is desirable to employ two cutters simultaneously 
in order to shorten the time during which the crane is 
engaged. 


The second method of cutting is even more 
effective. The essence of this method is that a large 
number of separate wires are brought close to each 
other and then cut in one go with the oxygen stream. 
This is possible since air gaps between separate wires 
are very small. The slag while flowing slowly, forms 
bridges in the gaps between individual wires and thus 
helps to maintain the required direction of the oxygen 
stream and the continuous oxidation of the metal 
through the whole thickness. 

In practice this is carried out in a very simple way. 
Heaps of wire on the floor are compressed by means of 
a 5-ton ingot dropped a few times from a height of 
2-3 m by an electromagnet, and then the heap is cut, 
in the compressed areas, with a gas flame, into portions 
which can be charged into the baling machine. Com- 
pressed heaps of wire can be cut easily. 

The cutting is usually started at the lower edge 
and then is continued upwards on the end face of the 
heap. At the same time it is essential to see that the 
cut extends through the whole thickness and in particular 
one must pay attention to separate wires which stick 
out. In places where the “heap” is very thick the cut 
gap is widened by means of swinging laterally the flame 
torch which is then inserted into the gap. 

Since the flame is very hot, one can cut very deeply. 
Because the material cut is not a continuous metal the 
flame torch does not become overheated. As the oxy- 
gen is fed directly to the piace of cutting and there is 
no need for high pressure, the oxygen valve is opened 
only very little. 

Whereas previously an operator could cut not more 
than 0.5 ton of wire per shift with an ordinary flame 
torch, now with the new method an operator can pre- 
pare a charge for 20 bales (13-15 tons). By an exclusive 
application of this method the baling shop of the 
Chelyabinsk Metallurgical Works can process 1200-1400 
tons of wire per month. 

The new design of flame torch and the new tech- 
niques of charge preparation at the Chelyabinsk Works 
have proved themselves. Theycan be recommended for 
commercial use at scrap-preparation shops of other 
metallurgical works and factories of the Rosglavvtormet. 


* * * 
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THE CONSTRUCTION OF OPEN-HEARTH SHOPS 
WITH FURNACES "IN LINE" AND "IN ISLAND BLOCKS" 


N. S. Miroshnichenko 


State Building Committee of the Council of Ministers, USSR 
Translated from Metallurg, No. 7, pp. 21-23, July, 1960 


With a view to improving the planning of open- 
hearth shops comprised of large-capacity furnaces and 
increasing the output of the furnaces the Gipromez 
developed a design for a new open-hearth shop in which 
the furnaces are arranged in “island-blocks”, two 500- 
ton furnaces in each block, each furnace capable of 
producing 495,000 tons annually, the total capacity 
being 3,960,000 tons of steel per year. * 

A shop with the island-block layout of furnaces 
consists of four separate blocks with two floors each 
(see Figure). The charging floor is 30 m wide, the 
casting floor — 24 m wide. The charge bay is 6 m wide 
and accommodates control panels only. 

The cars with the charge are taken directly to the 
charging floor and taken away on three reinforced- 
concrete elevated tracks, each 400-450 m long. 

In each block there is a spare area to allow for the 
extension of the pouring floor by 36 m on one side and 
by 48 m on the other; it will permit, when necessary, 


the installation of a second pouring floor for each block. 


The total length of the pouring floors of all four blocks 
is 598 m, and if extended it will be 934 m. 

According to the Gipromez, the island-block lay- 
out of open-hearth furnaces has the following advantag- 


es over the ordinary arrangement of furnaces in one line. 


1. The shop has independent streams of materials: 
solid charging materials, liquid pig iron, ingots, slag, 


rubbish and molds, and these streams do not intersect. 

2. The output of the furnaces increases by 10%, 
and it also becomes possible to increase the furnace 
charge owing to the elimination of idling periods on 
the charging and pouring sides of the shop. 

3. The erection of the charge bay is eliminated. 

4, It is possible to accommodate equipment for 
vacuum- pouring of steel and for heating the hot tops 
of ingots (electric heating, gas heating or keeping the 
ingots in the molds). The load on the pouring floor 
during hot-top heating and vacuum-pouring constitutes 
115% for furnaces arranged in line and 65% for the 
island-block arrangement. 

5. The possibility of building new open-hearth 
furnaces while the existing ones in the shop continue 
normal operation. 

Comparative analysis shows that the conclusions 
arrived at by the Gipromez are not correct. 

A comparison of the more important data on the 
shops of the two types and on the respective equipment 
is given in Tables 1 and 2, 


* A detailed description of a shop with furnaces arranged 
in blocks and a comparison with an ordinary open-hearth 
shop was given in Metallurg, No. 1, 1960 [See English 
translation]. 
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Layout diagram of the open-hearth shop with furnaces arranged in island blocks: 


1) main building; 2) personnel 


accommodation, 3) mixer section; 4) repair workshop; 5) express laboratory; 6) slag yard. 
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TABLE 1. Comparison of Some Operating Statistics of Different Type 


Open-hearth Furnaces 


Furnace arrangement 


island 
blocks 


Comparative 
assessment 
of new design 


in line 


Annual output, thousand tons 
Annual output of open-hearth 
furnaces, thousand tons 
Number of heats per day per shop. . 
Operating personnel. . 
Total number of employees...... 
Output of ingots per worker per 
year, tons. Te 
Output of ingots per year per 
1 m’ of production area, tons,... 
Production cost, rubles-kopecks, . . 
Capital investment per ton of 
steel, rubles. . 
Floor area of the shop, hectares 
(i heetare = 2.47 acté)... 
Length of trackage, km......... 
Number of switch crossings...... 
Surface area of motor car roads, 
Erected reinforced-concrete 
elevated-track gantry, m...... 
Total estimated cost, million 


When one analyses the figures quoted in Tables 
1 and 2 several disadvantages of the island-block 
arrangement of the open-hearth furnace shop become 
apparent. 

With two pouring platforms in each block, the 
length of the pouring bay in a shop with furnaces 
arranged in blocks is increased by 322 m and the quan- 
tity of equipment is increased significantly. On the 
pouring side of the furnaces there is no spare lifting 
capacity i.e., pouring cranes, wall cranes and arm cranes. 
All this results in much worse working conditions than 
in a shop with furnaces in line; if the heats in two fur- 
naces of one block coincide,delays during the pouring 
period are inevitable. 

On the other hand, the installation of an addition- 
al spare crane involves large expenditure and uneconom- 
ic utilization of expensive equipment. 

In a shop with the island-block arrangement of the 
furnaces the loading of the proposed equipment is low: 
the two charging cranes in each block are utilized only 
40%, the two pouring cranes 50% and the two pouring 
platforms 65%, 


+ 


The location of the furnaces in four separate 
buildings will definitely require a larger personnel: 
production foremen, pouring foremen, personnel 
engaged on automation, operators of cranes for charging 
liquid pig iron, charging-machine operators, workers 
engaged on lining the pouring and intermediate ladles, 
bricklayers for furnace repairs, workers to prepare 
repair materials, crane mechanics and electricians and 
soon. The increase in personnel, including relief 
workers, will involve approximately 50 men. 

The control of operations in four blocks becomes 
difficult. For the cars to carry charge materials, three 
reinforced-concrete gantries comprising 3700 m total 
trackage have to be erected. The tracks must be under 
cover in order to protect the charge from rain and snow 
when the cars have to be kept standing. 

The length of pipelines for blast-furnace coke-oven 
and natural gases, for air and oxygen as well as the 
length of the electric network, the water lines and 
drainage lines, is increased. 

As a result of the dis tance between the separate 
blocks it may become necessary to provide for the 


| 
| 3600 3960 
450 495 + | 
21 23 + 
880 917 - | 
972 1009 - 
4091 4316 + 
48 64 + ; 
41-81 46-04 + | 
1030 956 + 
50 54 - i 
29.5 34.7 - 
181 206 - 
5000 9100 - : 
2000 3700 - 
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TABLE 2. Inventory of Two Shops 


Item "In line” [island 


Overhead hot-metal 180/50 
ton charging crane...... 
Ground-level 10 ton 
charging machine...... 
Overhead 350/75/15 ton 
pouring crane......... 
Movable 10 ton arm 
Monorail car for 10 ton 
Suspended spout for 
charging hot metal..... 
Fettling machine....... 
Hammer for forging 
Bin for transporting fettling 
materials, 
Total number of units using 
. 
Total design capacity, kw. . 


storage of refractories, repair materials and equipment 
for mixture preparation in each block. Two additional 
items appear in the maintenance of ladles: the brick- 
laying, lining and repair of steel-pouring and transfer 
ladles, the preparation of stoppers, tapping spouts; two 
furnaces for drying stopper heads, two plants for transfer 
ladles and so on. 

It may become necessary to set up an express 
laboratory in each block. Also the covered passages 
from the furnace block to the personnel accommodation 
are more complicated. 

The most important factor contributing to the 
increase in the capacity of the shop — the increase in 
the output of the furnace from 450 to 495 tons per year— 
is not substantiated in the project and cannot be con- 
sidered as conclusive. 

According to the calculations of the Gipromez the 
duration of the heat in a furnace arranged "in line” 
constitutes 9 hrs 5 min. A 10% increase in the output 
of a furnace arranged “in block” is possible only if the 
duration of the heat is reduced to 8 hrs 15 min i.e., 
by 50 min, by eliminating delays which may occur in 
the pouring bay of a corresponding shop with furnaces 
"in line”. This shortening of the heat is possible only 
at the expense of shortening the finishing period of the 
heat from 2 hrs 10 min to 1 hr 20 min. 
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Quantity 
Comparative 
arrangement} block". assessment of 
alrangement| new design 
5 8 
6 8 a 
No spare 
8 8 capacity 
No spare 
4 4 capacity 
5 8 saa 
8 12 
3 4 sid 
2 4 
6 8 
7178 876 


In practice, shortening of the finishing period is 
difficult because the processes of slag removal and 
slag making constitute essential technological factors 
which are not taken into account in the Gipromez 
calculations. 

A factor contributing to an increase in the actual 
operating time of the furnace could be a possible short- 
ening of the idling period. According to the Gipromez 
the idling periods in a shop with the “island-block" 
arrangement of the furnaces are assumed to constitute 
5.7% of the calendar time. However, some leading 
steel works, with open-hearth furnaces arranged in 
line, have already achieved better results. Thus, a 
220-ton furnace at the Magnitogorsk Metallurgical 
Combine had 5.72% average idling time during a 
period of 3 months; the idling period of an open-hearth 
furnace shop at the Kuznetsk Metallurgical Combine 
with an extreme shortage of space in the pouring bay 
constituted 5.36% in 1958; at the same time there were 
no delays on steel pouring; the idling periods due to 
delays in pig iron delivery constituted 0.39% and those 
due to delays in charge delivery — approximately 0.04%, 

The idle bays between 500-ton furnaces and on the 
ends in the standard shop with furnaces “in line” 
determine the length (612 m) of the shop. In this 
connection an adequate length of trackage in the 


= 


charge wing and in the pouring bay eliminates the 
possibility of any delays on the charging and pouring 
sides of the shop. 

Of the three tracks in the charge wing the middle 
one serves for shunting, and the two others are used for 
storing loaded cars. Therefore it is possible to maintain 
the necessary number of spare loaded cars (10-15 cars) 
and eliminate any delay in the supply of charge 
material to the furnaces. The area of the pouring bay 
will amply provide for uninterrupted pouring of steel 
and the accommodation of equipment for heating the 
hot top and for the evacuation of the steel. 

When the higher construction costs and higher 
operating cost for a shop with the "island-block” 


furnace arrangement are taken into account, it 

becomes apparent that the conclusions of the Gipromez 
regarding the advantages of this arrangement of furnaces 
at the open-hearth shop are neither theoretically nor 
practically substantiated and are incorrect; they pro- 
vide no basis for recommending the erection of new 
open-hearth shops with furnaces arranged in separate 
blocks. 


However, as an experiment, it was decided to build 
an open-hearth furnace shop with furnaces arranged in 
separate blocks (two blocks) at one of the new iron and 
steel works. The operation of this shopwill provide the 
final answer to the question of the desirability of 
building this type of shop. 


* * 


"Zaporozhstal’” Works 


Up till now in the Soviet Union cans for canned 
food have been made of tin plate produced by the 
hot-dip process. The plants for the production of tin 
plate are distinguished by a low output (approximately 
10,000 tons per year) and a high consumption of tin 
(up to 20 kg/ ton). 
With the object of saving tin, the Central Scien- 
tific and Research Institute of Ferrous Metallurgy and 
the Central Scientific and Research Institute of the 
Canning Industry, in conjunction with the "Zaporozh- 
stal'’" Works, have developed a method of manufacturing 
tinless painted plate. The new method involves a 
special preparation of the plate surface prior to the 
application of the paint coat and drying the plate under 
specified conditions after the application of the paint.* 
For an improved adhesion of the paint film, the 
plate surface was prepared with the use of existing 
equipment of the tin plate shop at the "Zaporozhstal’” 
Works. The process consisted of dressing the annealed 
black plate with rough rolls (1.8-2.0% reduction) and 
then pickling it electrochemically for a short time. 
The rolls of the dressing stand had been shot-blasted 
beforehand with sharp-edged metal shots (0.6-0.8 mm 
fraction) in a shot-blasting chamber; 3 or 4 blasts at 
an air pressure of 4-5 atm were applied. The chemical 
composition of the shots was, %, 


Mn P 
3.55 0.60 0.117 0.24 


Si 


1.65 


The dressing of the plate with rough rolls results in 
a very extensively developed surface area. The surface 
roughness was evaluated from the profile diagram 
indicating the degree of roughness. The maximum height 
of projection was usually within the range of 3-6 

microns and the number of projections was 6-10 per 

unit length. The roughness of the plate before and 

after the dressing is illustrated in Fig. 1. 

The dressed coils were subjected to electrochemical 
pickling with the object of increasing the surface rough- 
ness still more. The whole preparation scheme consisted 
of chemical degreasing, electrochemical pickling, 
passivation and drying, and the coiled plate being 
washed between the various operations. 
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EXPERIENCE IN THE PRODUCTION OF PAINTED 
PLATE AT THE "ZAPOROZHSTAL'" WORKS 


A. G. Bogomazov and R. E. Mirkina 


Translated from Metallurg, No. 7, pp. 24-26, July, 1960 


*The "Zaporozhstal*" Works made a few hundred tons 


Rolled and Tubular Products 


The plate was degreased in an aqueous solution 
containing (per liter) 10-20 g NaOH, 25-30 g Na,COg, 
30-40 g Na,PO, and 2-3 g of OP-7 or OP-10 emulsifier. 
The solution was maintained at 70-80° C and the 
degreasing time was 3 min. After the degreasing, the 
plate was washed with hot water. 

The chemical and then electrochemical (anodic) 
pickling of the plate was carried out in a solution which 
contained 180-240 g of H,SO, and up to 100 g of 
FeSO, per liter at the following process parameters: 


Current density, amp/dm? 7-10 
Temperature of the pickling solution, °C 40-50 
Duration of chemical pickling, min 2 
Duration of electrochemical pickling, min 1 


Acid and pickling slime remaining on the strip 
were rinsed off withcold water. As a result of the 
pickling, the surface of the dressed plate acquired an 
even more extensive roughness; the height of the 
projections was 4-7 microns with 7-11 projections per 
unit length (Fig. 2). 


b 


Fig. 1. Profile diagrams of the black plate surface: a) 
after cold rolling; b) after dressing with rough rolls. 


of experimental commercial consignments of painted 
plate by the new method. 
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Operating Conditions for Painting and Drying the Black Plate 


Item 


1st coat, paint 
T1g (base) 


2nd coat, paint 
T1p (top coat) 


Viscosity, sec 90-110 90-110 
Layer thickness, micron 4-5 3-4 
Time of drying, min 1-2 21 
Temperature of drying, °C 115-130 140-150 


After it had been pickled and washed, the black 
plate was passivated in a solution which contained 
0.5% Na,Cr,0, and 3.0% NagPO, and was maintained 
at 50-60°C. 

The plate, prepared in this way, was painted in a 
special apparatus; the first and then the second coats 
were applied on both sides of the strip at the same time, 
the application of each coat being followed by a drying 
operation. The paint was applied by means of rubber- 
clad rolls of painting machines. The thickness of the 
paint coat was regulated by the viscosity of the paint 
and the gap between the rolls. After the application 
of the first and second coats, the strip was transferred 
to the first and second drying ovens respectively (Fig. 3). 
The first drying oven was 21 m long, the second 63 m 
long. 

Each drying oven was divided into three temperature 
zones; in the first zone the paint film is dried,in the 
second it is hardened (polymerized), and in the third it 
is cooled. 

The speed of the strip in the painting machine is 
3 m/min. The total time taken for drying the first 
and the second layers of paint is 28 min. 

Aluminum enamel with No. 50 paint, zinc enamel 
with KR-1 paint, and No. 71 paint were used. No. 71 
paint (a solution of xylenol-phenolformaldehyde resin, 
(KF) resin with an addition of benzyl alcohol-cellulose 
ether (71 g) and glyphthalic resin (71 p) together with 
organic solvents) was found to be most promising. The 
operating conditions for painting and drying the black 

plate are given in the Table. 


The painted plate obtained by the above method, 
was subjected to the following tests defined by estab- 
lished technical specifications: elasticity, adhesion, 
impact strength, chemical resistance when boiled in 
water, 3% NaCl solution, 2% tartaric acid and 3% acetic 
acid. 


Experimental consignments of painted plate were 
dispatched to canning factories. 


Tasting tests on some canned foodstuffs (green 
peas, corn, various fruits, condensed milk, etc.) revealed 
that the quality of the canned foodstuffs was excellent 
and the condition of the paint coating was quite satis- 
factory. Cod in oil, sprats and similar products are 
preserved better in painted cans than in hot-dipped tin 
plate. 

Thus the results of the commercial tests make it 
possible to recommend the painted black plate for 
general use in the canning industry for the production 
of cans and lids. 


pam 


Fig. 2. Profile diagram of the black plate surface after 
pickling. 


transfer drums; 5) second painting machine; 6) second 


Fig. 3. Machine for painting the plate. 1) decoiler; 2) first painting machine; 3) first drying oven; 4) cooling 


drying oven; 7) cooling transfer drums; 8) coiler. 


E 

TOL 

3 6 7 @ 

| 
291 


IMPROVEMENT IN RECTANGULAR GROOVES 


IN A CONTINUOUS BILLET MILL 
I. P. Shupaev 


Pass designer, Magnitogorsk Metallurgical Combine 


Translated from Metallurg, No. 7, pp. 26-28, July, 1960 


Rectangular grooves are widely used as working 
grooves on roughing stands of section mills, on billet 
and especially continuous billet mills. They ensure 
uniform deformation through the width of the workpiece 
and working of the metal being rolled from all sides, 
since in the majority of cases rolling is carried out by 
turning through 90° after each pass. 

For normal working of the rolling mills it is 
necessary that the rectangular passes, after regrinding, 
should not depart in width too much from the initial 
diminsions. 

The value of the wear in rectangular passes is 
es pecially important in running continuous billet mills 
with group drive. The rigid kinematic connection 
strictly lays down a definite roll-diameter ratio for 
adjacent stands. If this is violated then rolling will 
take place sometimes with snaking and sometimes with 
stretching, and this in the end will affect the dimen- 
sions of the finished section. 

In regrinding the working rolls, as a result of the 
unequal erosion of the grooves, the calculated roll- 
diameter ratio between stands is disturbed: therefore, 
for the correct selection of rolls in roll changing it 
is necessary to have in the outfit a few pairs of working 
rolls for each stand. 

The unequal skimming of the roll diameter in 
regrinding is explained not only by the unequal erosion 
of the grooves, but also by the presence of their 
differing side angles. In restoring rectangular grooves 
with small side angles, in repairing the working rolls, 
much metal has to be removed from the diameter; 
therefore such rolls have a small number of regrinds 
and more rapidly go out of commission than rolls 
having grooves with large side angles. 

For continuous billet mills with group drive, such 
a method of repairing working rolls is not ideal, since 
it is accompanied by a large consumption of rolls. At 
the Magnitogorsk Metallurgical Combine, with a view 
to reducing the consumption of rolls to get the minimum 
skimming in the diameter with rolls of different groove 
side angles the practice was not to restore the groove 
breadth fully; in this case the erosion in the bottom of 
the groove is fully removed, then the side walls of the 
groove are shaped (Fig. 1) following the templet 
contour. 
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As a result of such regrinding, rectangular grooves 
especially with small side angles become wider than 
their original dimensions. 

During use of the equipment the working rolls of 
continuous billet mills 720 and 630 are reground 
from three to five times: the groove width in the 
various stands therefore exceeds the initial dimensions 
by 10-20 mm. 

Such a method of repair makes it difficult to 
set up the mill and to carry out the technological 
process of rolling normally, since the different degree 
of widening of the grooves in adjacent stands creates 
conditions for the deformation of the metal that differ 
from the original conditions. It is therefore very diffi- 
cult to maintain a section of the stipulated dimensions; 
frequently the planned profiles are not adhered to. 

To reduce the effect of groove side angle on 
their broadening during regrinding, the rectangular 
groove side angles on working rolls of mill 630 were 
increased (see Table). Only on the fourth — the finish- 
ing stand — of mill 630 was a groove angle of 7.3% 
retained in rolling 150 mm square billets; 285 mm 
square bloom served as the initial section for this. 

On mill 720, also producing 150 mm square in 
six passes, the groove side angles were left without 
alteration. This made it possible to compare the 
working of two continuous billet mills in rolling billets 
of identical cross-sections in rectangular grooves of 
different configuration with roughly the same speed and 
temperature schedule, and to estimate the effect of 
side angle on groove wear and on the setting up of the 
mill. To throw light on the character of the erosion, 
plasticine impressions were made of the grooves of 


Fig. 1. Diagram of the regrinding of a rectangular 
groove. 
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Groove Dimensions on Mills 630 and 720 in Rolling 150 mm Square Billets 


Groove width, mm 


K 


Groove 
height, mm, 


hp 


Old groove 
side angle, 


New groove 
side angle, 


A 273 
B 270 220 
I 280 249 
Il 200 164 
III 214 183 


144 


I 330 305 
II 258 240 
Il 270 252 
IV 196 174 
Vv 210 196 
VI 154 144 


rolls removed from the stand, and then, after regrinding, 
the amount of metal removed from the diameter of the 
roll by regrinding and the groove breadth were measured. 
As the outlines of the impressions show (Fig. 2),in 
large side angle grooves mainly the bottom is eroded, 
but with small side angles the side walls are badly 
worm. The widening of grooves in mill 630 after 
regrinding is considerably less than for mill 720. The 
somewhat greater groove widening observed on stand 
A and on the second stand of mill 630 is explained by 
the fact that these grooves had been designed with 
greater lateral reductions (the width of the incoming 
workpiece is 8-10 mm broader than the bottom of the 
groove). 
After assessing the results of these observations, 
templets were specified for cutting the grooves of 
stand A and of the second stand of mill 630 to eliminate 
lateral reduction of the incoming workpiece; moreover, 
the groove side angles in stands I-V of mill 720 were 
increased to 25%, In designing the grooves for these 
stands lateral reduction of the workpiece was entirely 
ruled out, and the width of the groove bottom was 
taken as equal to or 2-3 mm greater than the width of 
the incoming workpiece. 


As a result of the investigation of the working 
of rectangular grooves with various side angles, the 
following conclusions can be drawn. 

1. If rectangular grooves are not completely 
restored during repairs, the least widening, as compared 
with the initial width, occurs for grooves with the 
greatest side angles. 

2. The use of identical side angles in the grooves 
of all the stands except the finishing stand, in the 
continuous billet mill 630, markedly improved the 


Mill, roll diameter 630 m 


95 
98.5 
62 
72,5 
60 
68 


Mill, roll diameter 720 m 


16 
103.5 
82.5 
88.5 
65 
71.5 


10.9% 


Fig. 2. Wear of rectangular groove with large (a, mill 
630) and small (b, mill 720) side angles: stands B and 


I-III. 
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working of the mill with reground rolls, since the 
conditions of metal deformation in adjacent stands 
became more compatible. 

3. Rolling with lateral reduction in continuous 
billet mills is not reasonable because of the increased 


ELECTRICAL STEEL SHEET 


and R. Ya. Safronova 


Verkh-Iset* Metallurgical Factory 


Electrical steel sheets should have an adequately 
uniform and smooth surface to give a tight fit one to 
another; this improves the packing coefficient in 
assembling transformers. 

It is very difficult to obtain such a surface under 
hot-rolling conditions; technical specifications therefore 
permit a certain waviness, the value of the warping 
being not more than 18 mm per linear m for transformer 
steel and 15 mm per linear m for dynamo steel. 

Work has been carried out by the Verkh-Iset" 
Metallurgical Factory with the aim of explaining the 
causes of waviness and of working out a technique that 
will give a reduction in the waviness of the finished 
sheet after annealing in a tunnel furnace. 

As a result it was established that one of the most 
important factors influencing the value of the waviness 
is the metal's cooling rate after heat treatment. 

The waviness of transformer steel is evidently 
formed as a result of the sharp drop in temperature when 
the muffle containing the metal, heated to 850° C, is 
withdrawn from the annealing furnace into the air. 
Therefore the effect of cooling the metal slowly (as 
compared with the usual conditions) during its removal 
from the furnace was investigated. 

In order to avoid a sharp fall in temperature 
during the withdrawal of the metal from the furnace, 
one of the piles of sheet, together with the base-plate 
and muffle, was rapidly covered (in 10-20 min) with a 
special heat-retaining iron bell having double walls 
1 mm thick and an insulating lining of slag-wool 
(Fig. 1). The sheets were kept there for 60 hours. A 
second pile was cooled under the muffle in the usual 
way in 12 hours. 
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ELIMINATION OF WAVINESS IN HOT-ROLLED 


V. A. Koroleva, A. I. Mel'nikov, A. G. Toropov, 


Translated from Metallurg, No. 7, pp. 28-29, July, 1960 


groove wear. Moreover, the positive feeding of the 
material being rolled from stand to stand makes it 
possible to roll with angles of bite of up to 30-32°; in 
this way the use of rolling with lateral reduction does 
not have to be carried out to speed up the rolling process. 


In six heats the following average results were 
obtained: 


Cooling Percentage no. of sheets per linear m 
schedule with a wave figure: 
=6 7-12 13-18 >18 
mm mm mm mm 
60 hr under 
the bell 61 38.7 0.3 ean 
12 hr without 
the bell 28.4 63.1 8.5 - 


From the figures shown it is clear that slow cooling 
is undoubtedly better than the ordinary method. 

However, the prolonged cooling during 60 hours 
under the bell is not suitable for factory conditions, 


2300 

2140 

| 

2 

| 1550 ————»| 

2080 ~ 


Fig. 1. A metal pile under the heat-retaining 
bell. 1) Bell; 2) Metal pile; 3) Slag wool. 
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since much additional floor space would be required 
and production capacity would be reduced to a con- 
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Fig. 2. Frequency curve for the distribution of 
waviness in transformer steel sheet (1958 and 6 
months of 1959). 


FOR TUBE-ROLLING MILLS 


A. F. Krisanov 


RECONSTRUCTION OF LONG-DRIVE CYLINDERS 


siderable extent. Keeping the metal under the bell 
for a shorter time (48, 36, 24, 12 hr) was tried out. In 
these conditions the percentage of sheets with a wave 
height up to 6 mm was 32-12.5%, 

A frequency curve for the waviness distribution 
in 0.5 mm thick transformer steel sheets, based on 
figures for 1958 and 6 months of 1959 (Fig. 2) shows 
that most of the metal used at the moment has a wave 
figure of 16-20 mm. | 

By comparing the results obtained in carrying out 
slow cooling tests with production figures for the 
waviness in 1958-1959, the conclusion can be made 
that the value of the waviness is considerably reduced 
by slower cooling. Connected with the fact that the 
use of the heat-retaining bells which give the slow 
cooling of the steel is inconvenient and requires much 
additional floor space, the decision was taken by the 
factory to install a special line for the slow cooling of 
electrical steel, 

Slow cooling is, however, only one of the factors 
favoring reduced waviness in the steel, Less important 
factors are the stacking and height of the piles, the 
configuration of the annealing pads and base-plates, 
etc, 


Assistant Chief of No. 2 Tube-Rolling Shop of the Nikopol'skii 


South Tube Plant 


One of the methods of shortening the shut-down ~ 
times and increasing the productivity of the 400-tube- 
rolling unit of our plant was the reconstruction of the 
pneumatic cylinders of the thrust bearings on the pierc- 
ing and reeling mills and also the pneumatic cylinders 
of the pusher on the piercing and automatic mills. 

The piston and its connection with the rod of the 
drive cylinder of the thrust bearings on the piercing and 
reeling mills prior to reconstruction is shown in Fig. la. 
Such a piston shifted in the cylinder as a result of wear 
of the plates, wear of the thrust bearing housing on the 
guide frame along which the thrust bearing moves. 
This caused a decrease in the speed of piston displace - 
ment in the cylinder and rapid wear of the piston and 
ring (in 1-2 weeks), 


Translated from Metallurg, No. 7, pp. 29-31, July, 1960 


In order to prevent the piston shifting in the cylinder 


we used a ball fastening for it onto the stem of the rod 
with an oval opening for the pin (Fig. 1b). In addition 
to this, the pig-iron packing rings were replaced by 
textolite rings. Such a reconstruction made it possible 
to increase the piston displacement in the cylinder; the 
service life of the pistons and rings was increased to 
3-4 months, 

Figure 2a shows the design of a rod with piston and 
the heat of the pusher for pushing the tubes into the 
rolls of the automatic mill prior to reconstruction. The 
rod consisted of a tube threaded into the front and rear 
adapters, With such a design the rod operating under 
shock loading conditions was frequently destroyed where 
the tube connected with the adapters. The life of the 
rods was only 1-2 weeks. 

The pig-iron piston was frequently destroyed by 
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Fig. 1. Design of the piston and its connection with the 

rod of the drive cylinder of the thrust bearing: a) Before 
reconstruction; b) after reconstruction; 1) piston; 2) rod; 

3) pin. 


the shocks and the pig-iron packing rings endured not 
longer than one week under such conditions. 

We bolted the front head of the pusher to a flange 
which was threaded into the front adapter. During 
operation the bolts were frequently broken or the thread 
connection ruined. 


Figure 2b shows the new design of the pusher 
rod on the automatic mill with the piston and front 
heat. The rod is made of a tube by increasing the 
wall thickness of the front and rear ends on a drill-pipe 
upsetting machine with subsequent machining of the 
front and near the adapter and the stem near the piston. 
In order to prevent air leakage through the piston, plugs 
were welded into the front and rear ends, The life of 
a pusher rod of this design is one year, the piston 6 
months, and the textolite rings 3-4 months. 


The front adapter is fastened to the rod by shrink 
fitting and inserted into the boring of the head, thus 
ensuring a:completely reliable connection of it with 
the rod. 

A similar reconstruction was done on the pushers 
of the piercing mills. 
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Fig. 2. Design of the piston rod and head of pusher: a) Before reconstruction: 1) tube; 2 and 3) front and rear 
adapters; 4) piston; 5) front head;6) nut; 7) flange; b) after reconstruction; 1) rod; 2) adapter; 3) plug; 4) piston 


housing; 5) bushing;6) nut; 7) head. 
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SHORT- FLAME BURNING OF MAZUT 


Candidates Tech. Sci. P. A. Bezverkhii 
and G. N. Kheifets, and Engineer V. B. Tov 


Ukrainian Tube Scientific Research Institute 


Translated from Metallurg, No. 7, pp. 31-34, July, 1960 


Mazut is widely used as a fuel for industrial fur- 
naces and other heating units. Improvement in the 
methods of its combustion continues to remain an urgent 
problem, especially because it is necessary to introduce 
widely furnaces with a small volume of working space 
(conveyor furnaces for accelerated heating, etc.) at 
plants not layed out for gaseous fuels in general or 
having it in a limited quantity. Burning of mazut in 
such furnaces necessitates new combustion assemblies 
which will produce a sufficiently short flame. As a 
tule these assemblies should not be productive at suffi- 
ciently high heat intensities in the working space. 

At the Ukrainian Tube Scientific Research Institite 
we investigated one of the methods of short-flame 
burning of mazut. The essence of this method is that 
due to the continuous recirculation of hot combustion 
products conditions are created for the energetic and 
early supply of heat to the stream of the mazut-air 
mixture. Mazut burners of a special design are neces- 
sary for this purpose. 

The burner, designed and tested at the Institute 
(Fig. 1), consists of two main units, one of which is 
a ceramic chamber in which the fuel is burned and the 
hot combustion products recirculated, and the other is 


4 


a special, triple sprayer which serves to deliver the 
atomized mazut-air mixture into this chamber. 

The ceramic part of the burner consists of two 
concentrically arranged cylinders, a large (outside) and 
a small (inside) cylinder designed for forming the 
recirculation aperture. It is held in the necessary 
position by two ring supports. The outlet for the com- 
bustion products from the burner is narrowed by an 
adapter. The assembled ceramic part is enclosed in a 
metal casing having flanges. In the front part of the 
body, and correspondingly in the casing, an opening is 
provided for igniting the fuel-air mixture. All the 
ceramic parts were made of the most accessible mater- 
ials composed of Chamotte and fireclay on liquid glass. 
Molding was accomplished in specially manufactured 
molds by manual tamping. After molding and subse- 
quent drying the parts were fired at 800-900". 

The design of the spraying makes it possible to 
regulate the size of the outlets for all three media. 

For the compression (primary) air and the ventilator 
(secondary) air this regulation can be accomplished by 
shifting the mazut tube relative to the corresponding 
nozzles and by altering their position; for the mazut, 
by changing to nozzles with different size openings. 


Secondary air 


Primary air 


BZ 


9 


Siam 


BR 


Fig. 1. Design of the recirculation-type short-flame mazut burner; 1) front part of body; 2) rear part of body; 3) re- 
circulation insert; 4) adapter; 5 and 6) ring supports fixing the position of the insert; 7) metal casing with flanges; 
8) opening for ignition; 9) unit for delivering the mazut and air (sprayer). 


7 NAS 2 3 = 
Jf 
“ww 
N 
a Y 
WN 
Sr SX 
| 
6 
47s 160 
297 


During operation of the burner the central stream 
of the mixture of primary and secondary air with the 
well atomized mazut is injected into the hot combus- 
tion products returning to the root of the stream through 
the recirculation aperture. Due to the heat of the com- 
bustion products the temperature of the fuel-air mixture 
is increased and its preparation for combustion is 
accelerated. A concentration of burning is thus attained 
over a short length, mainly in the burner cavity. A 
part of the products and complete and incomplete burn- 
ing issues from the burner, forming a small flame, and 
the other part is returned through the recirculation aper- 
ture to the root of the mazut-air mixture, The con- 
striction at the outlet from the burner creates favorable 
conditions for accomplishing a sufficiently intense 
recirculation. During operation of the burner under a 
given regime (according to fuel and air consumption), 
a specific volume of recirculating gases, which is con- 
tinuously being renewed, is established in it. Here the 
amount of combustion products issuing from the burner 
is equal to the amount of products being formed during 
burning. 

A special experimental assembly was developed to 
check the investigations. We determined a number of 
parameters on the basis of measurements and corres- 
ponding calculations; the consumption of mazut, 
primary and secondary air, etc. 

We investigated the burner under various regimes 
of mazut and air consumption. 

We used type 40 mazut (All-Union State Standard 
1501-52). Its reheating temperature was 70-80°, The 
mazut consumption was 8-13 kg/ hr, and the excess 
air factor was 0.8-1.3. The portion of primary air in 


the total amount was within 20-60%, We determined 
the length of the flame by photographing the operating 
burner and the ruler placed under it. 

The consumption of primary air depended on its 
pressure in front of the burner since the size of the 
opening for its outlet did not vary. We established the 
dependence of the consumption on the pressure by a 
preliminary measurement of the amount of primary air 
issuing from the burner (with the stopcocks for the 
mazut and secondary air closed). For this purpose we 
attached a section of tubing of the required length,with 
a pneumometric tube inserted in it,into the outlet 
opening of the burner. 

Due to the absence of reliable and simple devices 
for measuring the consumption of mazut, very low 
values were recorded in relation to the degree the 
specially designed needle-shaped mazut stopcock was 
opened. Consumptions, corresponding to specific 
positions of the handle, were established after prelim- 
inary calibration. 

The comsumptions of secondary air were determined 
by a diaphragm placed in the air delivery line. 

For this sprayer design with fixed, determined 
positions of the air nozzles the air pressure (within the 
established regimes) was: primary (compressor) 
2.0-3.5 atm (gauge) and secondary (ventilator) 300-700 
mm H,0 column, The pressure of the mazut was held 
constant at 2 atm (gauge). 

As a result of testing the burner we established the 
dependence (Fig. 2) of the flame length on the mazut 
consumption, excess air factor, and on the primary air 
consumption. The flame length increases with an 
increase in the consumption of mazut and primary air 
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Fig. 2, Dependence of the flame length on the consumption of mazut, primary air V,, and the excess air factor a. 
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(all other things being equal), An increase in the 
mazut consumption for each 1 kg/hr lengthens the 
flame on the average of 6-7 mm, and an increase in 
the consumption of primary air for each 10 rated 
m°/hr increases the flame length approximately by 
40-45 mm. 

The length of the flame did not exceed 300 mm 
at the highest values of the consumption of mazut 
(13 kg/hr) and primary air (60 rated m*/hr) and with an 
excess air of 5-10%, 

The length of the flame also depends on the excess 
air factor &. All other things being equal an increase 
in a by 0.1 increases the flame length by 30-50 mm, 

In order to produce a short flame it is necessary 
to decrease the consumption of primary air and to 
increase the value of the percent of excess air. How- 
ever, an extreme decrease in the primary air consump- 
tion reduces the quality of burning, and the flame 
becomes inhomogeneous due to the appearance of 
soot (sparks). The lowest limit of primary air con- 
sumption, from the point of view of the quality of 
burning (at an average working pressure for the secon- 
dary air of 400-500 mm H,O column), is 25% of the 
total air consumption. 

An increase in the excess air leads to a decrease 
in the pyrometric effect of the burning process. The 
optimum values of the excess air were 1.05-1.1. Here 
the maximum temperature of the inner surface of the 
ceramic body in relation to the mazut consumption 
was 1220-1370°, 

With the existing mazut consumption the heat 
intensity of the volume of the burner cavity is 16 - 10°- 
-27 - 108 kcal/ m?> hr » Which is close to the values 
of this parameter in the ducts of premixed gas burners. 
The values of the greatest mazut consumptions 
(13 kg/hr) obtained while investigating the mazut 
burner are not the upper limit of its heating capacity. 
For a number of reasons connected with conducting 
experiments under laboratory conditions (mainly due 
to the inadequate pressure, and consequently the 
amount of air) a further increase in the consumption 
of mazut is accompanied by a deterioration in the 
quality of burning. 

It was established while testing the burners that 
the optimum degree of constriction (the ratio of the 
difference in the diameters of the burner cavity and 
adapter to the diameter of the burner cavity) is within 
0.3-0.4. 

The investigation conducted proved the practicable 
possibility of mazut heating of furnaces having a small 
volume of working space, and also the advantage of 
introducing burners of this typein other furnaces and 
heating units where the presence of a long mazut flame 


is not permissible. The diagram of the arrangement 
and installation of the recirculation mazut burners in 
each section (Fig. 3) is applicable to sectional furnaces 


for continuous accelerated heating of metal. The furnace 


section designed by the All-Union Institute for the 
Design of Metallurgical Plants is taken as the base in 
this case. 

A heating capacity in one section of 400,000 
kcal/hr can be provided by four burners each with a 
mazut capacity of 10 kg/hr. With a length of 150 mm 
and a = 1,05 the portion of primary air in the total 
amount of air is about 25%, 

The introduction of short-flame mazut burners 
will be accompanied by a further improvement in their 
design, by the selection of more suitable types of 
refractory materials for manufacturing the ceramic 
parts, and also by an improvement in the proportioning 
device for ensuring a stable delivery of mazut at low 
consumptions. 

From the Editorial Office. This article was 
published as information on the first stage in the inves- 
tigations of short-flame burning of mazut being con- 
ducted by the Ukrainian Tube Scientific Research 
Institute. In the future, work will be directed toward 
checking and investigating the described method of 
burning mazut and the development of designs for 
sprayers for production conditions, particularly for 
mazut heating of high-temperature sectional furnaces 
for accelerated heating. 
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Fig. 3. Diagram of the arrangement of the recir- 
culation mazut burners in the chamber of a sec- 
tional furnace for accelerated heating. 
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Senior furnace attendant 1. Amosov, member of the brigade of commu- 
nist labor of the No, 2 blast furnace at the Magnitogorsk Metallurgical 
Combine, prepares the tap hole for tapping pig iron. 
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VALUABLE INITIATIVE 


Ya. L. Granovskii 


Instructor of the Central Committee of the All-Union 
Society of Inventors and Efficiency Experts 
Translated from Metallurg, No. 7, p. 35, July, 1960 


Together with the entire Soviet population the 
workers, engineers, and technicians of the Pervoural'sk 
New Tube Plant have developed socialist competition 
for the early fulfillment of the Seven-year Plan and for 
the acceleration of technological progress. 

The decision of the State Committee of the 
Council of Ministers, USSR for Automation and Machine 
Construction on the conversion of the New Tube Plant 
into an experimental-model enterprise of the tube 
industry places great and responsible tasks before the 
collective of the plant. 

The engineers and technical workers with their 
fruitful work have made a worthy contribution to the 
matter of accelerating technological progress. In 1959 
the efficiency experts and inventors of the plant in- 
troduced 4217 suggestions with a savings of more than 
18.6 million rubles. 

On the initiative of skilled workman V. G. Terekhin 
a competition has widely developed for reducing 
expenditures per each ton of product. 

The engineers and technicians of the tube-rolling 
shop have pledged to obtain from the introduction of 
their suggestions a savings equal to the fund of their 
annual wages. Last year the entire staff of engineers 
and technicians of the shop participated in works of 
invention and in the development of the most efficient 
production methods, While the annual fund of wages 
is 2, 160,000 rubles the savings from the introduction 
of their suggestions was 3, 058,000 rubles. 

The engineers and technicians of the plant were 
one of the first in the Sverdlovsk region to decide to 
create a Social Designer's Bureau (SDB) for the develop- 
ment and introduction, by the shop, of measures and 
suggestions for better production directed toward the 
reconstruction, mechanization, and automation of 
equipment and the introduction of new techniques. 

The initiators of the creation of the SDB at the 
plant — the engineers and technicians of the drawing 
shop — while discussing the decision of the June Plenum 
of the Central Committee of the Communist Party 
of the USSR, took notice last year of the fact that the 
planning department of the plant was not coping with 
the preparation of the technical documentation. Due 
to this they themselves decided to prepare in their 
spare time the calculations and plans according to the 
suggestions of the efficiency experts. 


General Problems 


The SDB compiles plans of their work, which 
includes the development of individual organizational 
and technical measures to be taken and the suggestions 
of efficiency experts. These plans and a report on the 
work performed are sent to the office of the organi- 
zation of labor. 

In 1959 and in the first quarter of 1960 the Social 
Designer's Bureaus accomplished 75 projects including 
the development of 55 suggestions from efficiency 
experts, of which 46 were put into production with a 
savings of 2, 166,000 rubles; the remaining nine are 
in the stage of testing, with an expected savings from 
their introduction of more than 200,000 rubles. 

In the plans of their work for the second quarter 
of this year the SDB included 23 suggestions whose 
introduction will save 370,000 rubles, 

The social designers of the drawing shop, Ya. F. 
Rait, A. M. Pyshnoi, F. F. Kasimov, and S. M. Dmi- 
triev worked out a plan for the reconstruction of a 
cold-rolling tube mill. Soon the rolling of two tubes 
simultaneously was introduced into production on No, 3 
mill, In order to determine the magnitudes of the loads 
on the reconstructed shafts and rod, the scientific co- 
workers of the Kirov Ural Polytechnical Institute were 
called in for consultation and they displayed great 
interest in this technical innovation, Its introduction 
increased the productivity of labor by more than 50% 
and saved 62,000 rubles, 

The party committee of the plant and the muni- 
cipal committee of the Communist Party of the USSR 
approved the initiative of the drawing-machine workers 
and recommended that it be disseminated to other 
shops of the plant and at enterprises in Pervoural'sk. 

Now 17 Social Designer’s Bureaus combining 350 
engineers, technicians, skilled workers, and innovators 
of production are operating in all key shops and de- 
partments of the New Tube Plant, 

A group of social designers in the No. 4 shop, under 
the supervision of A, A, Shapkin, has developed a plan 
for a new method of attaching the 63.5 x 6 mm rods 
on a small forging machine, The introduction of this 
design into production saved the plant 25,000 rubles. 

The brigade of M, Ya. Grabarnik in this same 
shop recommended drums for the tachometer generators 
of the No, 3 140-mm mill; this gave an annual savings 
of 35,000 rubles. 


The SDB of No. 1 shop, under M. G, Efremov, 
V. P. Opalev, E. M. Tsedilkin, et al., developed a 
design for the installation of a five-roll mill for finish- 
ing of the broaching machine, which increased the 
productivity of finishing by 5% and saved 50,000 rubles. 

The Social Designer's Bureaus this year plan to 
work out 156 measures to be taken, including the 
drawing of stainless-steel tubes with an oxalate coating, 
improvement of the automatic control circuit of the 
cold-rolling 55-mill, the painting of cylinders in an 
electrostatic field, and many others. 

The piant council of the All-Union Society of 
Inventors and Efficiency Experts devotes much attention 
to the work of the Social Designer's Bureaus, On the 
initiative of the original organization of the society, a 
meeting of engineers and technicians was held in the 
plant club at which the chief engineer of the plant, 

A. M. Zvyagintsev, delivered a report on the role of the 
SDB in the development of technological progress. 

On request of the Council of the All-Union Society 
of Inventors and Efficiency Experts, the manager of the 
plant issued an order assuring the Social Designer's 


Bureaus space and drawing instruments. In order to 
propagandize the achievements of the SDB the Council 
of the All-Union Society of Inventors and Efficiency 
Experts together with the Office for the Promotion of 
Industrial Efficiency and Inventions planned to issue 
placards on the suggestions worked out by the social 
designers. 

A complex plan for the acceleration of technolo- 
gical progress for 1959-1965 was approved and put into 
effect at the plant, the accomplishment of which will 
increase the productivity of labor by 21% and the output 
of cylinders by 33% as against that which was earlier 
planned for in the Seven-year Plan. 

The introduction of these measures will free 2,500 
workers from heavy labor-consuming operations. The 
total annual savings here will exceed 170 million rubles, 

It is necessary to disseminate widely the initiative 
of the workers at Pervoural'sk and to attain the creation 
of Social Designer's Bureaus at each enterprise. 

The organizations of the All-Union Society of 


Inventors and Efficiency Experts should render great 
aid in this. 


From the History of Technology 


FIFTY-FIVE YEARS SINCE THE BIRTH 
OF FERROALLOYS 


P. I. Mineev 


Director of the Satka Metallurgical Plant 
Translated from Metallurg, No. 7, pp. 36-37, July, 1960 


Almost no ferroalloys were produced in Tsarist 
Russia with the exception of ferromanganese and low- 
percent ferrosilicon which were smelted in blast-furnace 
mills, 
Only in 1908, on the rapids of the Satka River 
(South Urals) was the construction of a small electro- 
metallurgical plant started for the production of ferro- 
alloys. The plant was constructed at this site because 
of the large deposits of quartzite — the main raw mater- 
ial for the smelting of ferrosilicon, the large forests 

for making charcoal used in the charge of the electric 
furnaces, and finally, because of the convenient loca- 
tion for building a dam. 

The plant started operation on August 10, 1910. 

The dam was built slightly below the rapids. In 
the immediate vicinity of the dam a hydroelectric 
station was built which was equipped with two Swedish One of the builders of the plant, 
"*Francis*=system water turbines with a power of 800 M. S. Tunkin. 
hp for one shaft with a generator for supplying the 
electric furnaces and 50 hp for the other shaft with a 
dynamo for lighting the plant and workers village. 

There were oil regulators for both machines, Later, 
when the Soviets were in power, in order to increase 
the smelting of ferrosilicon, especially during the 
spring floods, the plant acquired still another hydro- 
electric "Francis"-system generator but this was manu- 
factured by the M. I. Kalinin Moscow Plant. In 1939 a 
generator was installed at the hydroelectric station 
where it operates to this day. 

Along with the hydroelectric station a smelting 
works was constructed consisting of four “Heroult" 
electric furnaces operating in pairs, A mixing shed 
with a "Blake" crusher, an electrode forge shop, ware- 
houses, stable, and other auxiliaries were also built 
here. 

Barracks and several tens of two-apartment, wooden 
one-story houses were built for the workers and admin- 
istrative personnel. In all about two hundred workers 
and personnel were employed at the plant. 

Before the revolution the "Porogi” Plant belonged 


to the Ural Metallurgical Associationof Count and One of the foremost workers of the 
Countess Mordvinov, Barons Ropp and Shuppe. After plant, I, M, Sarafanov, whose brigade 
October the plant became a part of the South Ural is successfully striving for the title 


Metallurgical Trust, then it joined with the “Vostokos- of brigade of communist labor. 
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The Satka River with rapids below which the dam was built. 


tal'*, and later came under the Main Administration 
of Ural Metallurgy. Presently it is in the Chelyabinsk 
Council of National Economy system with the Satka 
Metallurgical Plant. 

At first the plant smelted carbon ferrochromium, 
then 30-40% ferrosilicon, and later 45-75% ferrosilicon, 
totaling 40 tons per year. After installing still another 
generator the smelting of ferrosilicon was increased. 
During the winter the plant smelted carborundum. 

Being the only enterprise in Russia, and later also 
in Soviet Russia up to 1930, for smelting of ferroalloys 
in electric furnaces, the "Porogi® Plant played a definite 
role in the development of our ferroalloy industry. The 
people who built it, the veterans of labor who worked 
40 and more years deserve honor and esteem. This 
refers to S. N. Bisyarin, A. M. Belyankin, S. Kh, Vorob*- 
ev, V. A. Sarafanov, M. S. Tunkin, and others. 

The initial period in the development of the ferro- 
alloy industry was also a period for forming the cadres 
of ferroalloy workers, At first we not only didn't have 
experienced engineers and ferroalloy workers but also 
no furnace workers and smelters. Therefore it is not by 
accident that many technicians and engineers and ferro- 
alloy workers studied the operation of the “Porogi® 
Plant, including the present director of the Chelyabinsk 
Ferroalloy Plant, Comrade Gusarov; the chief engineer 


at the Kuznets Ferroalloy Plant, Comrade Anan'ev; and 
the Chief of the department of the State Institute for the 
Design and Planning of Metallurgical Plants and Enter- 
prises, Comrade Iovnovich. 

Now when there is a sufficient number of modern 
ferroalloy plants in the country it has become possible 
for our small ferroalloy plant to be converted to another 
form of production more in demand and more profitable. 

Out plant engineers and skilled workmen, Comrades 
Vedernikov, Koptelov, Shastin and others in conjunction 
with the Leningrad Refractories Institute mastered at 
"Porogi® the production of fused magnesite (periclase) 
in the same furnaces for the manufacture of high-ref- 
ractory bricks for ferroalloy furnaces and other needs, 
The first experimental group of such bricks has already 
been manufactured at the Satka "Magnezit™ Plant also 
in conjunction with the Leningrad Refractories Institute. 

Collectives at the plant are striving for the title 
of brigade of communist labor. The brigade of Ivan 
Mikhailovich Sarafanov has attained especially good 
results, 

We hope that the first ferroalloy plant having 
entered the second half of the century of its existence 
will bring still greater benefits to the work of construct- 
ing communism in our country. 
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Metallurgy Abroad 


THE NEW CONVERTER SHOP 
IN THE VOEST FACTORY AT LINZ* 


S. Afanas'ev 
Translated from Metallurg, No. 7, pp. 38-40, July. 1960 


In August,1959 at the Voest factory in Austria a etc.) to the converters, bunkers are installed in the con- 


new converter shop was put into operation consisting verter bay. Materials for them are brought up by a 

of two 50-ton converters, the pig-iron being blown 15-ton crane in containers of a special design. Scrap 
from above with commercially pure oxygen. The length _is charged into the converters with a 50/20/5-ton 

of the shop building is 77 m, and width 115 m. The crane, and liquid pig-iron is poured using a 100/32/5-ton 
shop consists of five bays situated in a row (Fig. 1). In crane, The second crane is also used for pouring pig- 

the scrap bay there is a pit with a capacity of 400 tons iron received from the blast-furnace shop into the mixer. 
of scrap. For loading the charging boxes two 32-ton For transferring ladles and steel from the converters 
magnetic bridge cranes are installed. In its height the to the casting bay two bogies are installed: these are 
converter shop has five platforms, the lowest of which 

is situated at a height of 7.5 m and the highest at *Die Véest (Werkzeitung der vereinigten Osterr. Eisen 


35 m (Fig. 2). For supplying additions (lime, limestone und Stahlwerke) Linz, No. 1 (1958); No. 4(1959). 
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Fig. 1. Diagram of the L-D shop. I) Scrap bay; II) convertor bay; III) charging bay; IV) casting bay; V) strip- 
ping bay; 1) scrap pit; 2) shed; 3) convertors; 4) mixer; 5) casting floor; 6) floor for storing ingots; 7) racks 
for ingot-molds. 
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Fig. 2. Cross-section of the L-D shop (same scale as Fig. 1). 


Fig. 3. In the casting bay of the L-D shop. 
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supplied with hydraulic lifting mechanisms and remote 
electrical control. 

In the casting bay the ladles are transferred to the 
casting places by two casting cranes of 80/20-tons. 
Instead of the two casting bays only one had been planned; 
this has been achieved by virtue of the arrangement of 
the original casting floor (Fig. 3). Near the casting floors 
there are three movable platforms, which makes it 
possible to set up a circular traffic of the wagons for 
casting. 

With inadequate floorspace in the shop, such a 
system gives the possibility of increasing the production 
capacity of the casting floors: however, very arduous 
working conditions are created for the workers, since 
on both sides of the casting floor there are wagons with 
hot ingots. 

The converters are equipped with electrical drive. 
The lining of the converters is in two layers; the 


permanent refractory is of magnesite, and the working 
refractory of compressed tar-dolomite blocks. The 
refractory life is 350 melts. Since old refractory is 
used in preparing the blocks, the consumption of 
dolomite is about 5 kg/ ton. 

To reduce wear of the refractory the lance should 
be set up exactly vertical to the metal surface and 
centered. For thisreason the lance is clamped rigidly 
during the blow. 

The yearly production capacity of the shop is 
540,000 tons. The shop melts sheet steel for the 
production of thick and thin sheet. 


t The same principle has been used since 1953 in or- 
ganizing the movement of rolling-stock and wagons in 
the ingot-mold preparation shop at the Petrovskii 
factory. 


FIAN 

GDI 

GITl 

GITTL 

GONTI 
Gosénergoizdat 
Goskhimizdat 
GOST 

IL 


ISN (Izd. Sov. Nauk) 


Izd. AN SSSR 
MGU 
LEN ZhT 
LET 

LETI 
LETIZhT 
Mashgiz 
MEP 

MES | 
MESEP 
MGU 
MKhTi 
MOPI 

MSP 

Nil ZVUKSZAPIO | 
NIKFI 
ONTI 

OTl 

OTN 
Stroiizdat 
TOE 

TsKTI 
TsNIEL 
TsN IEL-MES 
TsVTI 

UF, 
VIESKh 
VNIIM 
VNIUZhDT 
VTL 


Note: Abbreviations not on this list and not explained in the translation have been transliterated, no further 
information about their significance being available to us - Publisher. 


SIGNIFICANCE OF ABBREVIATIONS MOST FREQUENTLY 
ENCOUNTERED IN SOVIET PERIODICALS 


Phys. Inst. Acad. Sci. USSR. 

Water Power Inst. 

State Sci.-Tech. Press 

State Tech. and Theor. Lit. Press 

State United Sci.-Tech. Press 

State Power Engr. Press 

State Chem. Press 

All-Union State Standard 

State Tech. and Theor. Lit. Press 

Foreign Lit. Press 

Soviet Science Press 

Acad. Sci. USSR Press 

Moscow State Univ. Press 

Leningrad Power Inst. of Railroad Engineering 
Leningrad Elec. Engr. School 

Leningrad Electrotechnical Inst. 

Leningrad Electrical Engineering Research Inst. of Railroad Engr. 
State Sci.-Tech. Press for Machine Construction Lit. 
Ministry of Electrotechnical Industry 

Ministry of Electrical Power Plants 

Ministry of Electrical Power Plants and the Electrical Industry 
Moscow State Univ. 

Moscow Inst. Chem. Tech. 

Moscow Regional Pedagogical Inst. 

Ministry of Industrial Construction 

Scientific Research Inst. of Sound Recording 
Sci. Inst. of Modern Motion Picture Photography 
United Sci.-Tech. Press 

Division of Technical Information 

Div. Tech. Sci. 

Construction Press 

Association of Power Engineers 

Central Research Inst. for Boilers and Turbines 
Central Scientific Research Elec. Engr. Lab. 


Central Scientific Research Elec. Engr. Lab.-Ministry of Electric Power Plants 


Central Office of Economic Information 

Ural Branch 

All-Union Inst. of Rural Elec. Power Stations 

All-Union Scientific Research Inst. of Meteorology 
All-Union Scientific Research Inst. of Railroad Engineering 
All-Union Thermotech. Inst. 

All-Union Power Correspondence Inst. 
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